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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a reinforcement by molding on a 
cylindrical mold which is the same as or similar to the 
internal cavity for molding a tire, with such advantages 
that a wide range of tire sizes can be dealt with by 
making only a simple adjustment of the device and a 
production speed is high. 

SOLUTION: In this molding method by which constituent ^ 
cords 4 of a carcass reinforcement are mutually 
arranged archwise on a rigid core mold 1 by a, sequence 
of reciprocating motions of a guide member 6, the 
transfer means of the guide member 6 has at least a 
single base arm 31 having a rotational center 31 R and a 
transfer head 31 T and a control means which 
reciprocates the base arm 31 around the rotational center and it is arranged so that the 
geometric axis of the rotational center is completely outside the mold 1 at a working position. 




03 

rn 

CO 
H 

< 

c 

CD 
f— 

m 

o 
O 



http://wwl9.ipdl.ncipi.gojp/PAl/result/detaiymain/wAAAbJaii2DA413260245Pl.htm 3/29/2005 



Searching PAJ 




Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://wwwl 9 .ipdl.ncipi.go jp/PAl/result/detail/main/wAAAb Jaii2DA41 3260245P1 .htm 3/29/2005 



JP,2001-260245,A [CLAIMS] 



Page 1 of 2 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] According to the locus of a request of the code (4) supplied through a feeder on an almost 
annular mold, arrange in the shape of an arch, and make tire reinforcing materials one by one. The 
interior material of a proposal which manufactures the tire reinforcing materials who collaborate with an 
almost annular mold and are used and which is equipment and Following a - the c:a code can slide freely 
(6), b) The migration means which is made to move said interior material of a proposal by periodic order 
movement, and carries the interior material of a proposal near each request edge in the locus of the 
above of a code one by one periodically, c) In the equipment which has press equipment (2) which 
forces a code (4) on the front face of a mold near [ edge ] each [ of a locus ] Equipment characterized by 
the following i and ii : At least one base arm on which i migration means has the center of rotation (3 1R) 
and a migration head (3 IT) (31), Having the control means which carries out reciprocation movement of 
this base arm by the periphery of that center of rotation, the migration head (3 IT) of a base arm carries 
the interior material of a proposal directly from the end section of the above-mentioned locus to the 
other end, or indirectly, and the geometrical axis of ii center of rotation is outside completely [ a mold ] 
in an active position. 

[Claim 2] Equipment according to claim 1 with which the migration head (3 IT) of a base arm (31) 
supports the interior material of a proposal (6) directly. 

[Claim 3] The center of rotation of the 2nd arm is attached in the migration head (3 IT) of a base arm. It 
has the 2nd arm (32) by which joint connection was made in the center of rotation (32R) of the 2nd arm 
which has the migration head (3 IT) to which the 2nd arm (32) carries the interior material of a proposal 
directly from the end section of a locus to the other end, or indirectly. Equipment according to claim 1 
which has the control means which controls the relative position of the 2nd arm to a base arm (31). 
[Claim 4] It is the manufacturing installation which collaborates with an almost annular mold, arranges 
in in the shape of an arch the code supplied through a feeder according to the request locus of a code on 
the front face of a mold, and carries out sequential creation of the tire reinforcing materials. Following : 
The interior material of a proposal which the a code can slide freely, and the migration means which is 
made to move the interior material of the b aforementioned proposal by periodic order movement, and 
carries the interior material of a proposal near each request edge in the locus of the above of a code one 
by one periodically, c) In the equipment which has press equipment (2) which forces a code (4) on the 
front face of a mold near [ edge ] each [ of a locus ] A migration means has at least two arms, a 
reciprocation base arm and other at least one reciprocation arm. These at least two arms have the center 
of rotation and a migration head, respectively. Geometric axis of rotation of two arms is mutually 
parallel, and it has further the control means which tells reciprocation movement centering on each 
geometric axis of rotation to each arm. The migration head of a base arm is equipment characterized by 
having the control means which supports the center of rotation of the 2nd reciprocation arm, carries the 
interior material of a proposal directly [ a migration head ] from the end section of a locus to the other 
end, or indirectly, and controls the relative position of the 2nd arm to a base arm. 

[Claim 5] the control means which controls the relative position of the 2nd arm (32) to a base arm (31) — 
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the center of rotation of a base arm — said — the equipment according to claim 3 or 4 with which it has a 
**** drive pulley (311), and the angular position of this driving pulley is controlled independently, and, 
as for reciprocation control of a base arm, has the 2nd arm and an one follower pulley (312), and the 
synchronous belt (361) is hung on two pulleys. 

[Claim 6] Equipment according to claim 5 with which the driving pulley (311) is being fixed in space. 
[Claim 7] It has the 2nd arm (32) by which joint connection was made in the center of rotation (32R) of 
the 2nd arm. The center of rotation of the 2nd arm is attached in the migration head (3 IT) of a base arm 
(31). It has the migration head (32T) which carries the interior material of a proposal directly [ the 2nd 
arm ] from the end section of a locus to the other end, or indirectly. It has further the auxiliary arm (34) 
which reciprocates the surroundings of the center of rotation (34R). The geometric axis of rotation of the 
center of rotation of this auxiliary arm is located outside completely [ the front face of a mold ] between 
the front face of a mold, and the geometrical axis of rotation of said base arm. An auxiliary arm has a 
migration head (34T), and the 2nd arm has the middle center of rotation (321) between the center of 
rotation (32R) of the 2nd arm, and the migration head (32T) of the 2nd arm. This middle center of 
rotation is equipment according to claim 1 by which joint connection is made at the migration head 
(34T) of an auxiliary arm. 

[Claim 8] Equipment according to claim 3, 4, or 7 with which the migration head (32T) of the 2nd arm 
supports the interior material of a proposal (6) directly. 

[Claim 9] Equipment given in any 1 term of claims 3-7 which have the 3rd arm (33) by which joint 
connection was made on the migration head (32T) of the 2nd arm through the center of rotation (33R), 
have the migration head (33T) which carries the interior material of a proposal directly [ the 3rd arm ] 
from the end section of a locus to the other end, or indirectly, and have the control means which controls 
the relative position of the 3rd arm to the 2nd arm. 

[Claim 10] Equipment according to claim 9 with which the migration head (33T) of the 2nd arm 
supports the interior material of a proposal (6) directly. 

[Claim 1 1] It has a **** drive pulley (321). the control means which controls the relative position of the 
3rd arm to the 2nd arm — fundamental — the center of rotation (32R) of the 2nd arm -- said — This 
driving pulley is claims 9 and 5 by which it is a base arm (31) and one, the center of rotation has the 3rd 
arm (33) and an one follower pulley (322), and the synchronous belt (362) is hung between the driving 
pulley and the follower pulley, or equipment given in 10 and 5. 

[Claim 12] It has a **** drive pulley (321). the control means which controls the relative position of the 
3rd arm to the 2nd arm — fundamental - the middle center of rotation (321) of the 2nd arm - said - This 
driving pulley is claims 9 and 7 by which it is a middle arm (34) and one, the center of rotation has the 
3rd arm (33) and an one follower pulley (322), and the synchronous belt (362) is hung on the driving 
pulley and the follower pulley, or equipment given in 10 and 7. 

[Claim 13] It is equipment according to claim 9 or 10 which has the rack with which this connection rod 
engaged with the gearing the cam follower which collaborates with a cam in one side in the opposite 
side by having the cam by which the control means which controls the relative position of the 3rd arm to 
the 2nd arm has been arranged fundamentally at the migration head of a base arm, the 3rd arm and an 
one gearing, and the connection rod by which slide guidance is carried out to the 2nd arm. 
[Claim 14] Equipment given in any 1 term of claims 1-13 which have the base material of a means 
which moves the interior material of a proposal, and have a means to tell mutual movement to this base 
material and to bend the locus of the code (4) on a heart type (1). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a tire, especially the 
configuration method of the code which constitutes tire reinforcing materials. Especially this invention 
relates to a means support a tire material at the time of tire manufacture to manufacture reinforcing 
materials mostly on a circular ring-like mold (mold which has a configuration similar to the same 
configuration or the same it as the internal cavity of a tire). 
[Description of the Prior Art] 

[0002] The approach and equipment which manufacture of tire reinforcing materials can build now into 
the assembly of the tire itself are already known for the technical field of this invention. That is, using 
half- finished products, such as reinforcement ply, at the time of tire manufacture, I hear that an unit or 
two or more reinforcing materials are manufactured on that spot, and it is [ rather than ] from a cord reel. 
The solution approach of a Europe patent [ No. 0,580,055 ] publication conforms to the external surface 
manufacturing the carcass reinforcing materials who correspond substantially in the mold of the internal 
cavity of a completion tire among these approaches and equipment at a hard heart draw spike most. In 
this patent specification, it is attached in the shape of [ the code for constituting carcass reinforcing 
materials adjoins a hard heart draw spike through guidance tubing fixed on the chain installed in the 
pulley ] an arch, and the equipment which forms a kind of fork member and encloses a heart type is 
indicated. Guidance tubing exercises the heart type surroundings approximately, attaches one arch at a 
time by turns one by one respectively in the outward trip and return trip, forces the edge of said arch 
using suitable press equipment, and forms an arch in the hard heart draw spike by which preliminary 
covering was carried out with non-hardened rubber. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is the same approach 
substantially, and is to offer the modification of the facility which arranges a reinforcement code to a 
heart draw spike. 
[0004] 

[Means for Solving the Problem] This invention is the manufacturing installation of the tire reinforcing 
materials who arrange the shape of an arch in on an almost annular mold for the code supplied if needed 
from a suitable feeder according to the request locus of a code, and do sequential creation of the tire 
reinforcing materials. The interior material of a proposal which Following a - the c:a code can slide 
freely, and the migration means which is made to move the interior material of the b aforementioned 
proposal by periodic order movement, and carries the interior material of a proposal near each request 
edge in the locus of the above of a code one by one periodically, c) In the equipment which has press 
equipment which forces a code on the front face of a mold near [ edge ] each [ of a locus ] the following 
~ : which offers the equipment characterized by i and ii — i migration means with at least one base arm 
which has the center of rotation and a migration head It has the control means which carries out 
reciprocation movement of this base arm by the periphery of that center of rotation, the migration head 
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of a base arm carries the interior material of a proposal directly from the end section of the above- 
mentioned locus to the other end, or indirectly, and the geometrical axis of ii center of rotation is outside 
completely [ a mold ] in an active position. 
[0005] 

[Embodiment of the Invention] This invention equipment forms a loop formation, and since the press 
equipment which receives and forces this loop formation on a heart type is included, a publication can 
be referred to to the Europe patent application No. 0,580,055. Please remember that this press equipment 
consists of a fork member and a hammer fundamentally. The example of the press equipment of a 
Europe patent application [ No. 0,580,055 ] publication can be used also for the new press equipment 
which sets aside 2 or 3 detailed parts and explains them below as it is. The main differences in this 
invention are in the drive approach of a code anchoring member and the interior material of a proposal 
(namely, guidance tubing) which a code can slide freely correctly. That is, a reciprocation arm system or 
a system given in the following is used instead of a chain system given in the above-mentioned patent. 
[0006] Probably, it will be useful to remember some points, before explaining to a detail a new means of 
this invention to drive the interior material of a code proposal. He has to understand that it is not 
necessary to be including the cable or throwing in which the vocabulary a "code" has completely general 
semantics like the above-mentioned patent, and collection objects, such as single yam and two or more 
yarn, for example, a cable, throwing, etc., and a fraction carried out grouping first even if the ingredient 
is arbitrary and preliminary covering of the "code" is carry out with rubber. The vocabulary an "arch" 
expresses with this specification a part of code of the reinforcing materials prolonged from one point to 
other points. All the arches arranged at the perimeter of a tire form the so-called reinforcement object. 
The arch of a definition here is good at a part of carcass, some reinforcing materials for treads, or some 
reinforcing materials of other arbitration formats. This arch is attached, may cut a code, and may be 
separated [ it is the middle, and ], and all may be connected in reinforcing materials through the loop 
formation. 

[0007] In this invention, a reinforcement code is put in order continuously fundamentally and it is made 
the form possible nearest to the form of a finished product. A code is supplied if needed through suitable 
feeders, such as equipment which controls a cord reel and the tension of a code which will be pulled out 
from a reel if available, this invention equipment which manufactures reinforcing materials from this 
code collaborates with the mold (a hard heart type or the reinforced hard bladder) with which a tire is 
manufactured on it. It is not important whether it attaches in manufacturing perfect reinforcing materials, 
and a code is cut between two pass of two or more continuation pass of a member or it does not carry 
out. 

[0008] When it expresses a location or a direction with the vocabulary "the radiation direction, the 
direction of an axis, and a circumferencial direction", or when it expresses a radius, the heart type or the 
tire itself from which a tire is made upwards becomes a reference point. The geometrical axis of criteria 
is the revolving shaft of a mold. Similarly, as already pointed out by the above-mentioned patent, the 
anchoring pitch of a code can be changed during the manufacture which manufactures reinforcing 
materials, for example, carcass reinforcing materials, by the code anchoring member of this invention. A 
"anchoring pitch" is a distance expressed with the sum of the space between two codes which adjoin 
mutually, and the diameter of a code. In the case of carcass reinforcing materials, it is known that the 
space between codes changes with a measurement radius/ It wants to say here that a pitch changes not in 
this change but in a predetermined radius. What is necessary is just to change the rotational speed of a 
mold with the function of the suitable regulation of arbitration, without changing the rate of the interior 
material of a proposal for that purpose. The tire which was attached by it in the pitch controlled so that a 
carcass reinforcement code changed to the predetermined radiation direction location in the case of for 
example, the radial carcass is obtained. 

[0009] This invention can be carried out in the various examples. Three main examples are shown 
below. In the 1st example, a series of three functional reciprocation arms are used. The modification 
over this 1st example is also indicated. As for these three functional reciprocation arms of a series of, it 
is desirable to use for arranging the carcass arch prolonged from one bead of a tire to the bead of another 
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side. In the 2nd example, a series of two functional reciprocation arms are used. The modification over 
this 2nd example is also indicated. As for these two functional reciprocation arms of a series of, it is 
desirable to use for arranging the carcass arch which extends to a shoulder from the bead of a tire. A 
single functional reciprocation arm is used in the 3rd example. This arm is enough to carry out simplest 
anchoring. 

[0010] When arranging and using the functional reciprocation arm of a series of "n" individuals (n> 1), 
the vocabulary "the n-th arm" expresses the reciprocation arm to which the interior material of a code 
proposal is fixed directly, and a base arm is always the "1st reciprocation arm." Each reciprocation arm 
is arranged in the shape of a cascade, and, generally the migration head of a reciprocation arm "p" (it is 
p>n) supports the center of rotation of a reciprocation arm "p+1." It was said that a migration head 
carries out direct or "indirect" (minding unit or reciprocation arm [****/ everything but plurality ]) 
support of the interior material of a code proposal because [ this ]. The geometric center-of-rotation shaft 
of the 1st reciprocation arm is [ no ] outside completely [ a mold ] in an activity location in the 
examples, and this medial axis never contacts a mold (contact is not carried out on that production, 
either). 

[001 1] The code guide apparatus of this invention equipment draws a movement side perpendicular to 
the geometric revolving shaft of movement, i.e., a base arm, substantially included at a flat surface. The 
reciprocation arm used in a base arm or the modification in other viewpoints of this invention equipment 
is a long flat surface, and the flat surface where one of the flat surfaces which the movement side of base 
arm ** is reciprocated, or all reciprocation arms carry out a parallel displacement, or adjoin becomes 
very close to this movement side, or it moves is joined. 

[0012] In another viewpoint of this invention, it says without taking into consideration each location to 
the mold of a series of reciprocation arms, and this invention offers the tire reinforcing materials 
manufacturing installation which has a series of arms by which joint connection was perpendicularly 
made to the movement side. It collaborates with an almost annular mold, the reinforcing materials who 
consist of the code continuously supplied if needed from a suitable feeder are used, and this equipment 
manufactures him. This equipment moves the interior material of a proposal which the :a code can slide 
freely, and the interior material of the b aforementioned proposal by periodic order movement, and has 
press equipment (2) which forces a code (4) on the front face of a mold the migration means which 
carries the interior material of a proposal near each request edge in the locus of the above of a code one 
by one periodically, and near [ edge ] each [ of c locus ]. As for the description of this invention, a 
migration means has at least two arms, a reciprocation base arm and other at least one reciprocation arm. 
These at least two arms have the center of rotation and a migration head, respectively. Geometric axis of 
rotation of two arms is mutually parallel, and it has further the control means which tells reciprocation 
movement centering on each geometric axis of rotation to each arm. The migration head of a base arm 
supports the center of rotation of the 2nd reciprocation arm, carries the interior material of a proposal 
directly [ a migration head ] from the end section of a locus to the other end, or indirectly, and is in a 
point equipped with the control means which controls the relative position of the 2nd arm to a base arm. 
He can understand all the above-mentioned viewpoints of this invention from explanation of the 
following which referred to the accompanying drawing. In addition, this invention is not limited to the 
following example. 
[0013] 

[Example] Drawing 1 shows that a mold (forme) is hard heart type 1 which can be detached and 
attached and which specifies a tire inside configuration. However, it is not limited to this. This heart 
type 1 is covered with the rubber layer for holding certainly the rubber layer 10 (referring to drawing 7 ), 
for example, the seal rubber layer which used isobutylene isoprene rubber as the base, and a carcass 
code. The code 4 arranged on heart type 1 is held according to the adhesion effectiveness of this rubber 
layer 10 that covers heart type 1 . Making it rotate with the equipment of the arbitration which is not 
illustrated can understand heart type 1. 

[0014] An anchoring member consists of reciprocation arm system 31a, and press equipment 2G and 2D 
fundamentally. In addition, the same main reference number is attached to a similar member (for 
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example, "3" be attached to a reciprocation arm system), and the example and modification attach a 
characteristic and are expressed with the reference number of drawing (for example, "la" is attached to 
the modification "a" of the 1st example). The reference number without a specific characteristic is the 
always same member in each modification, or shows the thing common to all examples and 
modifications. 

[0015] In the 1st example shown in drawing 1 , reciprocation arm system 31a has three functional 
reciprocation arms 31 la, 321a, and 331a arranged in the shape of a cascade, and auxiliary arm 341a. The 
interior material of a proposal of a code 4 can be easily moved to the bead of another side from one 
bead, and this invention equipment can be made to exercise together with press equipment 2G and 2D in 
each bead according to this structure of having three reciprocation arms, in this invention. Although the 
interior material of a code proposal is the guidance tubing (oeilleton, eyelet) 6 in all the examples, it is 
not limited to this. This guidance tubing 6 is attached in the last reciprocation arm 33. Before giving 
detailed explanation, it is said briefly that this reciprocation arm system 3 is positioned by the suitable 
approach so that the duty same [ said Europe patent / No. 0,580,055 ] as the chain system of a 
publication may be carried out and press equipment 2G and 2D may carry out [ this Europe patent / No. 
0,580,055 ] the role of a publication. 

[0016] Reciprocation arm system 31a is attached on plate 301a, and makes movement (movement which 
turns around the surroundings of heart type 1 in many the examples) which passes through the upper 
part of heart type 1 in the guidance tubing 6 draw. The reciprocation arm system 3 makes the guidance 
tubing 6 exercise in one field in all the illustrated examples. The guidance tubing 6 is carrying out the 
funnel shape, the side which a code 4 reaches has the big opening 61, and the side which a code 4 leaves 
has become a stoma 62 (also see drawing 3 ). This stoma 62 carries out movement in the above- 
mentioned field of the interior material 6 of a proposal. Since the outlet part of this stoma 62 is mostly 
arranged in a movement side (inside of a field perpendicular to the guidance direction of the guidance 
tubing 6), it processes the edge of a stoma 62 carefully and it is made not to attach a blemish to a code 4 
generally. SEYOTO [ a modification / the sense near the average sense of the code at the time of leaving 
guidance tubing / guidance tubing ]. 

[0017] Plate 301a is equipped with reciprocation shaft 3Dla (see drawing 10 and drawing 1 1 R> 1) 
which carries out motorised [ of the reciprocation arm system ]. The geometrical axis of this 
reciprocation shaft 3D la is on the outside radiation of heart type 1. If it puts in another way, the 
production of the geometrical axis of reciprocation shaft 3D la does not contact heart type 1, but is 
located in the outside of the front face of heart type 1. Continuous rotation of the reciprocation shaft 
3D la is not carried out, but it carries out reciprocation movement at the predetermined radii include 
angle of 360 degrees or less. The value with this exact radii include angle is decided by the exact 
configuration of the reciprocation arm system 3, and its purpose of use. 

[0018] The reciprocation arm system 3 is very compact. The aggregate of the anchoring member which 
contains press equipment 2, a motor, and a drive in this reciprocation arm system 3 forms a 
subassembly. By the easy approach, this subassembly can approach a heart type, can retreat it, and to a 
heart type, can approach and can retreat other equipments (for example, equipment moved to the 
equipment for tire manufacture, and other stations of tire manufacture of a heart type). 
[0019] 1st arm (base arm) 31 la is attached in reciprocation shaft 3D la in the place of center-of-rotation 
31Rla ( drawing 1 ). This 1st arm 311a has migration head 3 lTla at the opposite side edge of center-of- 
rotation 31Rla. Center-of-rotation 32Rla by which joint connection of the 2nd arm 321a was made is 
attached in migration head 31Tlof 1st arm 31 la a. This 2nd arm 321a has migration head 32Tla. In 
order to control the relative position of 2nd arm 321a to 1st arm 311a, in this example, auxiliary arm 
341a which forms a parallelogram is used. Center-of-rotation 34Rlof this auxiliary arm 341a a is 
attached in reciprocation shaft 34Dla, and reciprocates. From the front face of heart type 1, center-of- 
rotation 34Rla is the radiation direction outside, and is located on the radiation between the front face of 
heart type 1, and center-of-rotation 31Rlof 1st arm 31 la a. Auxiliary arm 341a has migration head 
34Tla by which joint connection was made in 2nd arm 321a, and the 2nd arm has middle center-of- 
rotation 3211a at this edge. This center-of-rotation 3211a is located between center-of-rotation 32Rlof 
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2nd arm 321a a, and migration head 32Tla. 

[0020] It must be cautious of the singular point when center-of-rotation 31Rla, 34Rla and migration 
head 31Tla, and 34Tla exist not forming a parallelogram. For these points, the center position specified 
with the axis MM which connects center-of-rotation 31Rla and 34Rla, and the geometrical axis (and 
geometrical axis of shaft 34D la parallel to this) of shaft 3D is a longitudinal plane of symmetry (plan 
median). In case it passes, it is desirable to have consistency correctly mutually. That is, the locus of 
movement of the guidance tubing 6 becomes the symmetry to a longitudinal plane of symmetry, and 
guidance tubing carries out completely symmetrical movement also near each bead field where it was 
specified on heart type 1 . However, that it is not what is excepted (for example, when the locus of an 
arch manufactures the tire which is not symmetrical) can understand the case where this does not 
become the symmetry to a longitudinal plane of symmetry at the terminal point of movement of 
guidance tubing. This corresponds, when manufacturing the tire from which the diameter of the 
anchoring section (attaching in the general vocabulary bead) of each bead differs. 
[0021] This invention equipment has 3rd arm 331a, and joint connection of the center-of-rotation 
33Rlof this 3rd arm 331a a is made at migration head 32Tlof 2nd arm 321a a. 3rd arm 331a has 
migration head 33Tla, and the guidance tubing 6 is directly attached in this migration head 33Tla. The 
control means (in order not to complicate drawing, not shown in drawin g 1 ) of the relative position of 
3rd arm 331a to 2nd arm 321a is explained below using drawing 5 . saying [ that the migration edge 
which supported the guidance tubing 6 directly by using the 3rd movable reciprocation arm to the 2nd 
reciprocation arm here can be made to approach a bead ], if it puts in another way It is only said that 
movement accessed to the field hidden with the wall to the observation direction of the radiation 
direction involving the surroundings of the wall of heart type 1 to the center of rotation of the 1st arm is 
helped. Moreover, since 3rd arm 331a has turned to the predetermined direction to 2nd arm 321a, it can 
be understood well that the degree of freedom of the function between each arm is large. 
[0022] It is desirable for motor 351a to carry out motorised [ of two shaft 3D la and the 34Dla ] to 
drawing 10 and drawing 1 1 , as shown in a detail, and to control movement of all the arms 3 1 la, 321a, 
331a, and 341a. Motor 351a rotates a disk 70. The shaft 71 is attached in the eccentric predetermined 
location of this disk 70. This shaft 71 is supporting the roller 72. Carriage 73 moves in the direction of 
an axis on the slide 74 formed in casing of plate 301a. Carriage 73 has the straight-line-like slot 75 
which turned to the right-angled direction to the movement-before and after carriage 73 on slide 74 
direction. The chain (with a tender) 76 is rolled on the two same pinions 77, and has connected the both 
ends to carriage 73. Each pinion 77 is being fixed to shaft 3D and shaft 34D. 

[0023] If a motor 35 carries out the rotation drive of the control shaft 71 with constant speed, a roller 72 
will carry out circular-motion 70R with constant speed. Consequently, a roller 72 moves the inside of a 
slot 75 up and down, and moves carriage 73 to shaft orientations. That is, rotation of constant speed is 
changed into the mutual rectilinear motion from which a rate changes to a sinusoidal form. This mutual 
rectilinear motion is changed into a chain 76 and reciprocation movement which draws the arc 360 
degrees or less of shaft 3D and 34D through the two same pinions 77 mutually. The amplitude of this 
reciprocation movement can be adjusted by adjusting the eccentric radius of the shaft 71 (therefore, 
roller 72) on a disk 70. It is also possible to put the control law of arbitration peculiar to rotation of Rota 
of a motor 35 on this mechanical movement transformation method rule. 

[0024] If it returns to explanation of drawing 1 , a code 4 will be supplied through reel (not shown) and 
feeder 51a. A code 4 attaches feeder 51a and it is correctly supplied to a member. Since a code 4 is 
attached at the rate (it may become a negative rate) which changes periodically and is pulled out by the 
member, feeder 51a controls the tension of a code 4, and when required, it has the means which attaches 
and carries out compensation between member 31a and a reel. A code 4 passes along 1st ring 511a. The 
guidance tubing 6 separates a few from the movement side which carries out periodic motion, and this 
1st ring 51 la is arranged right in the middle to heart type 1 . Subsequently, a code 4 passes along the ring 
52 fixed to 2nd arm 321a. 

[0025] Furthermore, a code 4 passes along the guidance tubing 6. To the bead of another side, the 
guidance tubing 6 reciprocates from one bead to accuracy more in the location near the bead of the 
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location near one bead to another side. It is in the condition of having made one code contacting enough 
time amount molds, the basic cycle of this invention — following phase: — guidance tubing (interior 
material of a proposal) is moved to the 1st edge in the movement side of guidance tubing — making — 2, 
where a code is pressed in a mold at this 1st edge Where it held the code with time amount press 
equipment sufficient at least, it repeated the 1 st step to the 2nd edge toward three opposite directions and 
a code is pressed in a mold at the 4 2nd edge It has ** which holds a code with another press equipment, 
and a mold is moved synchronizing with movement of the interior material of a proposal, and the above- 
mentioned basic cycle is repeated until the arch of the code 4 of the number of requests is arranged 
along with a desired locus on the front face of a mold. 

[0026] Drawing 2 shows press equipment 2D. This press equipment 2D has fork member 21D and 
hammer 22D, and these move between the retreat location R (location distant from heart type 1), and the 
advance locations A. The broken line has shown the hammer of an advance location. Since the main 
reference number ("21") is attached to each part material of press equipment and the specific location 
(drawing 1 left-hand side or right-hand side) of press equipment is expressed with the reference number 
of drawing, a characteristic "G" (left) or "D" fright) has been attached . [ as opposed to / For example, / a 
fork member ] The reference number without a specific characteristic expresses the case where press 
equipment may be in ** and others or a side, and the case of being general. 
[0027] Please refer to explanation of the aforementioned Europe patent No. 0,580,055 about each 
function of a fork member and a hammer 22. Each duty in the advance location A and the retreat 
location R is indicated by this patent. He can understand that the fork member 21 and the hammer 22 
have the form of an parallel blade from drawing 2 . The fork member 21 is always arranged in the 
radiation direction to the hammer at the revolving-shaft side of heart type 1. The fork member 21 has the 
V character mold head 210, in order to hold a code 4 at the core. In the case of ******, the field formed 
by "V" is arranged at right angles to a code 4 in a code 4. When a code 4 must be arranged in the 
radiation direction (in the case of drawing 1 ), the blade which forms the fork member 21 has turned 
j- ****** / heart type 1 and / this ] to the direction which carries out a tangent. The fork member 21 is 
dented and has 211. This duty is explained below. 

[0028] It can understand the fork member 21 that it is what carries a code 4 toward heart type 1. 
Therefore, the forward motion of the fork member which goes to heart type 1 is started when the 
guidance tubing 6 leads a code 4 to one edge of the order movement (namely, when this invention 
equipment becomes the form of drawing 4 mostly). Movement of the fork member 21 stops, when a fork 
member fixes a code 4 to the rubber which has covered heart type 1. Therefore, the fork member 21 can 
paste up a code 4 on a request location correctly by sufficient force. If it returns to drawing 1 and the 
reciprocation arm system 3 continues movement, heart type 1 will rotate in a desired anchoring pitch 
(this is the function of rotation of heart type 1 notionally shown by the arrow head F), a loop formation 
will be formed in the surroundings at the tip 212 of the fork member 21, and movement which attaches 
the arch 40 of the new code 4 on heart type 1 will start (refer to drawing 1 ). The above-mentioned 
depression 211 enables it to let the guidance tubing 6 pass exceeding the fork member 21 all over a 
return phase (for the fork member 21 to be in contact with heart type 1 in this phase). That it is the 
function of the dimension at a tip 212 can understand the magnitude of a loop formation. 
[0029] A hammer 22 operates, after the fork member 21 operates behind the return phase of the 
guidance tubing 6. A hammer 22 presses a code 4 in the slightly high location of the radiation direction. 
While the fork member 21 retreats, as for a hammer 22, it is desirable to hold the code 4. That is, while a 
fork member retreats, it can prevent that the loop formation of the code 4 formed in the surroundings at 
the tip 212 of the fork member 21 is carried together with the fork member 21 by holding a code 4 with 
a hammer 22 (a code 4 tends to paste a fork member, even when rubber is pasted). A code 4 is certainly 
fixable to a bead with this (support). 

[0030] It can fall ill that migration in the advance location of the fork member 21 and hammer 22 which 
synchronize with reciprocation arm system 31a, and return movement to a retreat location are controlled 
by the suitable equipment of arbitration. For example, return movement of shaft 3D is controlled using 
the equipment which synchronizes electrically the mechanical gear or two or more motors using a belt or 
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a cable. In the following drawings, an arrow head only shows notionally the thing equivalent to this 
equipment or it, and it expresses with a reference number 2. Expressing with a code 4 the whole two 
right-hand-sides material of the fork member which carries out a sequential operation, and a hammer 
generally can understand this. 

[0031] Drawing 3 shows the modification of the 1st example which has reciprocation arm system 31b, 
and these reciprocation arm system 31b differs as fundamentally [ a means to control movement of 2nd 
arm 321b to 1st arm (base arm) 3 1 lb ] as said reciprocation arm. Having three functional arms 31 lb, 
321b, and 331b by which arm system 31b of this modification of the 1st example has also been arranged 
in the shape of a cascade, by the above-mentioned control means, it operates from one bead to the bead 
of another side, and these arms function together with press equipment. 1st arm (base arm) 31 lb is 
attached in reciprocation shaft 3Dlb through center-of-rotation 31Rlb. 1st arm 311b has migration head 
31Tlb at the edge of the opposite side with the above-mentioned center-of-rotation 31 Rib. 2nd arm 
321b by which joint connection was made is attached in center-of-rotation 32Rlb of the 2nd arm at 
migration head 31Tlof 1st arm 31 lb b. This 2nd arm 321b has migration head 32Tlb. With this 
invention equipment, 3rd arm 331b by which joint connection was made is in migration head 32Tlof 
2nd arm 321b b through center-of-rotation 33Rlb. This 3rd arm 331b has migration head 33Tlb, and the 
guidance tubing 6 is directly attached in this migration head. 

[0032] Driving pulley 31 1 lb is center-of-rotation 31 Rib of the 1st arm, and this alignment, and is united 
with flange 371b fixed to the aforementioned plate (not shown to drawing 3 ). Follower pulley 3121b is 
2nd arm 321b and one (there is no relative rotation). It connects by synchronous belt 361 lb between 
these driving pulleys and follower pulleys. The diameter of a driving pulley and a follower pulley is the 
same, and 2nd arm 321b is always parallel to these pulleys during the movement. In order to decide the 
location of each arm correctly, it can be understood to this contractor that a pulley with a gear tooth must 
be used. It is made the belt with a gear tooth which can exercise without carrying out a relative slide to 
the pulley with which a belt also corresponds. That is, connecting using the equipment of arbitration 
without slipping, such as a chain and a pinion, can understand each arm which should control a location. 
On these specifications, the vocabulary a "pulley" and a "belt" means all the systems that can slide on a 
relative position and can be controlled nothing. 

[0033] Although flange 371b is standing it still spatially in this example, generally it is important for 
control of reciprocation movement of the 1st arm to control the angular position of this flange 
independently. For example, a degree of freedom can be given to movement between the above- 
mentioned plate and flange 371b, the relative position of flange 371b to a plate can be controlled, the 
spatial position of driving pulley 3111b can be alternatively controlled by it, and the guidance tubing 6 
can be made to exercise according to the mold with which dimensions differ. 

[0034] A means to control the relative position to 2nd arm 321 of 3rd arm 331b b is center-of-rotation 
32Rlb and this alignment of 2nd arm 321b, and consists of 1st arm 31 lb, one driving pulley (relative 
rotation is impossible) 321 lb, and 3rd arm 331b and one follower (relative rotation is impossible) pulley 
3221b. Synchronous belt 3621b is applied among these driving pulleys and follower pulleys. The 
diameter of a driving pulley and a follower pulley calculates the value of each diameter so that migration 
edge 33Tlb can approach the field near the bead of heart type 1 (refer to drawing 4 ), without differing 
mutually and 2nd arm 321b's colliding with the sidewall 11 of heart type 1 during movement. 
[0035] Drawing 4 shows the condition of the guidance tubing 6 in each location 6 (a) which this 
invention equipment occupies in the end section of order movement of the reciprocation arms 31 lb, 
321b, and 331b. 321b (a) and 331b (b) have shown the corresponding arrangement which the 2nd arm 
and the 3rd arm occupy, respectively. The difference between a location and arrangement is expressed 
with reference characters (b), (c), and (d). 

[0036] In the modification, driving pulley 321 lb can be freely installed to 1st arm 31 lb, and it can also 
drive independently of both movement of the 1st arm, and movement of pulley 31 1 lb by driving by the 
belt twisted around the pulley (not shown) of an and also [ it is driving pulley 321 lb, one one pulley, 
geometrical axis 3D lb, and this alignment ]. The degree of freedom of control of the relative motion of 
the 3rd arm to the 2nd arm becomes large by this. 
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[0037] Drawing 5 expresses it and the equal control means which are attached in reciprocation arm 
system 31a of drawing 1 . Middle arm 341a, one 3rd (relative rotation is impossible) pulley 321 la, and 
3rd arm 331a and one 4th (relative rotation is impossible) pulley 3221a are shown in this drawing by 
middle center-of-rotation 3211a and this alignment of 2nd arm 321a. Synchronous belt 3621a is hung on 
these driving pulleys and follower pulleys. The diameter of a driving pulley and a follower pulley 
calculates the value of a diameter so that migration edge 33Tla may arrive at the field near the bead of 
heart type 1 (refer to drawing 4 ), without differing mutually and 2nd arm 32 la's colliding with the 
sidewall 1 1 of heart type 1 during movement of a pulley. The above-mentioned explanation about other 
approaches of controlling the relative motion of the 3rd arm to the 2nd arm is applicable also to this 
modification. 

[0038] Be careful about other details shown in drawing 5 . In this drawing, as arm system 31a is mostly 
shown by drawing 1 , it is arranged. By this arrangement, 2nd arm 321a is installed in one side (one side 
of the longitudinal plane of symmetry specified by Axis MM and the geometrical axis of shaft 3D la) of 
1st arm 311a and middle arm 341a, and the guidance tubing 6 remains in the same side as it, while 
exercising the one half top of heart type 1 located in one of this longitudinal-plane-of-symmetry side. In 
case 2nd arm 321a moves to an another side side from one heart type side, it goes to the opposite side of 
a longitudinal plane of symmetry, and 1st arm 311a and middle arm 341a also go to the opposite side at 
the time of this passage. Middle arm 341a passes through a 1st arm 31 la top during this same 
movement. Therefore, it is important to enable this movement for an arm in piles correctly. Therefore, 
spacer sleeves 381 la and 3821a are formed. This is a general thing, and when making joint connection 
of the reciprocation arm of each other and carrying out symmetry movement to a longitudinal plane of 
symmetry, each arm laps mutually and it must be able to be made to perform a desired crossover. 
[0039] Drawing 6 and drawing 7 show the modification of further others of the 1st example. The 
approaches of control movement of this modification of 3rd arm 331c differ. Arm system 31c has three 
functional arms 31 lc, 321c, and 331c arranged in the shape of a cascade also in the modification of this 
1st example, and this invention equipment exercises from one bead to the bead of another side by the 
above-mentioned control means. 

[0040] Since the relative motion of 1st arm (base arm) 311c and 2nd arm 321c which are shown in 
drawing 6 and drawing 7 is the same as what was explained by the arm systems 31a or 31b, explanation 
is omitted. 1st arm 3 1 lc has migration head 3 lTlc, and 2nd arm 321c by which joint connection was 
made at center-of-rotation 32Rlc of the 2nd arm is attached in migration head 3 lTlof 1 st arm 3 1 lc c. 
This 2nd arm 321c has migration head 32Tlc. In this example, it has 3rd arm 331c by which joint 
connection was made through the center of rotation 33R13 at migration head 32Tlof 2nd arm 321c c. 
This 3rd arm 331c has migration head 33Tlc, and the guidance tubing 6 is directly attached in this 
migration head. Cam 381 lc is machined by migration head 33Tlof 1st arm 31 lc c. This cam 3811c has 
last control-section 381 Ale which the radius which controls the relative motion of 3rd arm 331c by one 
[ 38 lNlof neutral partial c machined by the fixed average radius and ] heart type side increases, and last 
control-section 381Blc to which the radius which controls the relative motion of 3rd arm 331c by the 
heart type opposite side decreases. Gearing 3221c is installed in center-of-rotation 33Rlof 3rd arm 331c 
c. This gearing 3221c is 3rd arm 331c and one (relative rotation is impossible). Connection rod 3831c 
slides the inside of 2nd arm 321c and one guidance 3841c. That is, connection rod 3831c is guided so 
that it may slide to 2nd arm 321c. Connection rod 3831c supports cam follower 3821c which 
collaborates with cam 381 lc in one side. Connection rod 3831c has rack 3851c which engages with 
gearing 3221c in the opposite side of cam follower 3821c. The profile of the cam of last control-section 
381 Ale and 381Blc is chosen, and it is made for the guidance tubing 6 attached in migration edge 
33Tlof 3rd arm 331c c without 2nd arm 321c's colliding with the sidewall of heart type 1 during 
movement of 3rd arm 331c to arrive at the field near the bead of heart type 1 (to refer to location 6of 
drawing 7 a). 

[0041] Drawing 7 shows the condition of the guidance tubing 6 in the location 6 (a f ) given by the cam 
mechanism in one edge of order movement of the reciprocation arms 31 lc, 321c, and 331c. 321c (a 1 ) 
and 331c (a 1 ) have shown the corresponding location which the 2nd arm and the 3rd arm occupy, 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/29/2005 



JP,2001-260245,A [DETAILEQJ3ESCRIPTION] 



Page 9 of 1 1 



respectively. Other locations and arrangement are expressed with reference characters (b'), (c f ), and (d'). 
When drawing 4 is compared with drawing 7 , and (a) and (a') the expressed location are the same, it 
turns out that the location which is drawing 7 (b f ) and was displayed by (c f ) and (d f ) differs from the 
location (b) of drawing 4 , (c), and (d) a little. The comparatively big play maintained and permitted by 
the cam control means in the place of the height of a sidewall 1 1 is seen. 

[0042] In cam control, since relative motion is substantially dependent on the profile of a cam, the 
relative motion between the 2nd arm and the 3rd arm can be chosen quite freely along with a demand. 
Therefore, constraint of the proportionality about relative rotation between the 1st arm and the 2nd arm 
peculiar to the belt control explained with reference to drawing 3 and drawing 5 is removed. It becomes 
possible to decide the relative position of the 3rd arm to the 2nd arm so that the guidance tubing 6 may 
be especially opened quickly from heart type 1 . That is, sufficient fixed play is securable between 
migration head 33Tlc and heart type 1 (refer to locations 6b and 6c and 6d), exercising sufficiently near 
the front face of heart type 1 in a bead field (refer to location 6a). In case partial 381Dlc which turns to 
partial 381Blc and other directions by cam 381 lc gives a mere change (rapid change of a location) of a 
location remarkable at short distance (curvilinear x directional movement in alignment with cam 381 lc) 
and approaches each bead, he can understand that a cam makes 3rd arm 331c rock at each one side of 
the 2nd edge in the both ends of movement of the guidance tubing 6. 

[0043] In the 2nd example shown in drawing 8 and drawing 9 , reciprocation arm system 32a has the 
functional reciprocation arms 312a and 322a of the shape of two cascade. This example is designed 
movement from a bead to a shoulder, for example, for manufacture of a single-sided carcass. That is, the 
radial-ply tire which has been interrupted by somewhere in treads, without a carcass continuing from 
one bead to the bead of another side, and transmits the force between both-sides carcasses by belt 
reinforcing materials is known. The carcass reinforcing materials in this case must be stationed between 
a bead and a shoulder. The above-mentioned reciprocation arm system 32a uses the principle of the 
parallelogram used by the aforementioned reciprocation arm system 31a except for there being no 3rd 
arm. Plate 302a supports control-motor 352a, control-motor 352a drives shaft 3D2a and 34D2a, and axis 
of rotation of these shafts is contained in longitudinal-plane-of-symmetry M2 a-M2a. Control-motor 
352a also drives press equipment 2G and 2D. These press equipments are the things of the same mold as 
what was explained to the detail by drawing 2 . Spacing of press equipment 2G to longitudinal-plane-of- 
symmetry M2 a-M2a and 2D can be adjusted by Handles 232a and 242a. 

[0044] 1st arm (base arm) 312a is attached in reciprocation shaft 3D2a through the center-of-rotation 
31R2a. If the radiation core C of heart type 1 is taken as a reference point, center-of-rotation 31R2a is 
located outside the front face of heart type 1. 1st arm 312a has migration head 31T2a, and 2nd arm 322a 
by which joint connection was made at center-of-rotation 32R2a of the 2nd arm is attached in migration 
head 31T2of 1st arm 312a a. This 2nd arm 322a has migration head 32T2a. In order to control the 
relative position of 2nd arm 322a to 1st arm 312a, in this example, the parallelogram is formed using 
auxiliary arm 342a attached so that the surroundings of reciprocation shaft 34D2a might be reciprocated 
through center-of-rotation 34R2a. When the radiation core C of heart type 1 is made into a reference 
point, center-of-rotation 31R2a is located on the outside of the front face of heart type 1 between the 
front face of heart type 1, and center-of-rotation 31R2of 1st arm 312a a. Auxiliary arm 342a has 
migration head 34T2a by which joint connection was made in 2nd arm 322a, and the 2nd arm has 
middle center-of-rotation 3212a located between center-of-rotation 32R2of 2nd arm 322a a, and 
migration head 32T2a. The guidance tubing 6 is directly supported by migration head 32T2of 2nd arm 
322a a. Orbital 632a has shown movement of the guidance tubing 6. This equipment that has two 
reciprocation arms can be used for movement to the point of the arbitration of the tread bottom which 
contains the shoulder of the opposite side from a bead, and can arrange a code in the condition of having 
overlapped partially with each single-sided carcass. 

[0045] Drawing 9 shows the modification which has reciprocation arm system 32b from which the 
control means of movement of 2nd arm 322b [ as opposed to 1st arm (base arm) 312b in what was 
explained by the system of drawing 8 ] differs. This modification has drive-pinion 3 1 12b which has a 
pulley with a gear tooth, and a belt and which puts a core on center-of-rotation 3 lR2b of the 1 st arm 
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instead of a control means. 

[0046] Drawing 9 shows 1st arm (base arm) 312b attached in the reciprocation shaft through center-of- 
rotation 31R2b. 1st arm 312b has migration head 31T 2b in the opposite side of center-of-rotation 
31R2b, and 2nd arm 322b by which joint connection was made at center-of-rotation 32R2b of the 2nd 
arm is attached in migration head 3 IT 2b of 1st arm 312b. This 2nd arm 322b has migration head 32T 
2b, and the guidance tubing 6 is directly attached in this. Drive-pinion 31 12b is united with flange 372b 
fixed to the plate (not shown to drawing 9 ). Follower pinion 3122b is united with 2nd arm 322b 
(relative rotation is impossible). Chain 3612b is hung between the 1st pinion and the 2nd pinion. The 
diameter of the 1st pinion and the 2nd pinion is the same, and 2nd arm 322b is always parallel to each 
pinion during movement. Reciprocation arm system 32b is also replaceable with reciprocation arm 
system 32a of drawing 8 . The aforementioned explanation about possibility of controlling the degree of 
freedom between a plate and flange 371b, and controlling the relative position of flange 371b to a plate 
is applied to this flange 372b and all similar flanges. 

[0047] Don't forget for the guidance tubing 6 to exercise periodically the inside of the flat surface called 
a "movement side" in all the modifications. Moreover, the dimension of the field where the 
reinforcement code 4 is arranged for the field where preliminary covering of heart type 1 was carried out 
is determined. Furthermore, while the guidance tubing 6 carries out order movement in the movement 
side of guidance tubing, heart type 1 revolves around the axis. Of course, this movement of heart type 1 
synchronizes with movement before and after guidance tubing. The true locus of the arch 40 of a code 4 
is the function of the movement side of guidance tubing, and a heart type relative position, and is the 
function of the relative motion of heart type 1 and movement before and after the guidance tubing 6. 
[0048] Although the locus of an arch 40 is a radial in drawing 1 , and 4, 7 and 8 mostly since drawing 1 , 
and 4, 7 and 8 are for the carcass (or carcass part) manufacture for radial-ply tires, of course, it is not 
limited to this. Other examples are shown in the 3rd example expressed to drawing 12 . Generally in 
drawing 12 , the locus of arch 403a has accomplished the include angle (about 15 degrees - 30 degrees) 
not to a radial but to belt reinforcing materials. 

[0049] The 3rd example shown in drawing 12 has single reciprocation arm (base arm) 313a, this is 
suitable for manufacture of the reinforcing materials in the belt of a tire, and this system fits movement 
from the shoulder for manufacturing for example, belt reinforcing materials to a shoulder. Base arm 
313a is attached in the reciprocation shaft through the center-of-rotation 31R3a. Base arm 313a has 
migration head 31 T3a, and the guidance tubing 6 is directly attached in this. If the movement side 
where the guidance tubing 6 exercises approximately is said according to the general practice for 
measuring an include angle in the tire field, it will accomplish the include angle of about 20 degrees to a 
field perpendicular to axis of rotation of heart type 1 . Press equipment 2G and 2D also exercise in the 
same movement side. Although the code 4 passes along hollow core 513of reciprocation shaft 3D3a a by 
the example shown in drawing 12 and big code compensatory-system 523a is prepared in the upstream, 
it is not a limited ****** thing at this example. 

[0050] Since the carcass which has cross ply in a sidewall is manufactured, an axis parallel to the 
revolving shaft of heart type 1 is made for the base material (plate 30 grade) of a code anchoring 
member to incline as a core, and the movement side of guidance tubing can also be changed from 
[ entire ] radiation. It is also possible to combine the aforementioned preparation explained by 
manufacture of ****** and belt reinforcing materials. A heart type can also be sharply driven at high 
speed (one eighth of rotations [ as opposed to / For example, / movement before and after the 
reciprocation arm system 3 ]) so that the code arrangement include angle of the function of the rate of a 
chain and a heart type rate may be obtained without changing the description of the member of above 
equipment at all (in all the above-mentioned examples, the rate of heart type 1 be related only to an 
arrangement pitch). 

[0051] Hereafter, although still more nearly another modification is explained, these are applicable to all 
the modifications of all examples given in this specification. Mutual movement can be given to the base 
material (refer to drawing 1 for plate 301a etc.) of a code anchoring member in order to change the 
anchoring locus of the code 4 on heart type 1. For example, it drives so that the direction of axis mutual 
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movement (refer to double arrow-head [ of drawing 1 ] P) of the base material of an anchoring member 
may be carried out, and the direction movement of an axis of the movement side of guidance tubing can 
be carried out in the direction perpendicular to a movement side. The thing which drive so that 
reciprocation movement (movement which is included in a movement side and intersects geometrical 
axis of rotation (refer to surrounding arrow-head [ double ] Q of axial M-M of drawing 1 ) of a base 
arm) of the anchoring member base material may be carried out a core [ a perpendicular geometrical 
axis ] on the surface of a mold, and centers a movement side on an axis parallel to a movement side and 
to do for reciprocation movement is also possible. It is also possible to drive the base material of a code 
anchoring member so that reciprocation movement may be carried out a core [ the axis of arbitration 
parallel to the base material of a code anchoring member ]. It is important for this design to distinguish a 
plate one a30 from adjustment (for this to be possible in a case of a certain kind, and to be useful to it) of 
the fixed include angle centering on Axis MM. All of these specific examples give a still bigger degree 
of freedom to the form of the locus of a code 4 itself. 

[0052] The advantage of this invention simplifies the device of equipment in which a well-known basic 
method is enforced conventionally, and it is in the ability to suit that it can be made light and the 
modification of all the tire reinforcing materials that cover the wide range tire which should be 
manufactured only by easy adjustment. The reciprocation arm system of this invention does not have a 
cantilever part, does not almost have an inertia part, and is suitable for gathering an operating speed. 
Carcass reinforcing materials can also be manufactured with the pass (each pass covers the whole heart 
type) of plurality (n). When arranging a radial arch with one pass in a pitch P, the location on heart type 
1 of the arch 40 arranged with a series of n pass is shifted to a circumferencial direction with the phase 
corresponding to P/n. This contractor could use this invention by various approaches according to the 
request structure of a tire. 

[0053] When manufacturing a single-sided carcass, each single-sided carcass can be manufactured to 
coincidence on heart type both sides by forming this invention equipment in each ( drawing 8 , drawing 
9 referring-to), and heart type one side. It is also possible to carry out sequential manufacture of each 
piece of a single-sided carcass, the locus of an arch has one advantage of this invention in the ability of 
the profile of a mold to be imitated by two or more use including ** which accomplishes a very different 
include angle (for example, about 20 degrees) in 90 degrees. It is possible to amount to a series of two 
points of the mold which is in each field to which a tire bead corresponds without colliding with a mold 
also in this case. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



3/29/2005 



JP,200 1 -260245, A [DESCRIPTION OF DRAWINGS] Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original * 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The notional perspective view showing the 1st example of this invention equipment. 

[Drawing 2] Detail drawing of the press equipment of the above-mentioned equipment. 

[Drawing 3] Drawing showing the 1st modification of the 1st example. 

[Drawing 4] Detail drawing of each actuation phase of the equipment of the 1st example. 

[Drawing 5] Detail drawing of the 1st example which is not shown in drawing 1 . 

[Drawing 6] Drawing showing the 2nd modification of the 1st example. 

[Drawing 7] Drawing showing a series of actuation phases of the 2nd modification of the 1st example. 
[Drawing 8] The radiation direction sectional view showing the 2nd example of this invention 
equipment. 

[Drawing 9] Drawing showing the modification of the 2nd example. 

[Drawing 10] The top view of a controlling mechanism used in the 1st example shown in drawing 1 
(called the cross section in a regular field, and a "longitudinal plane of symmetry" by drawing 1 by Axis 
MM and the geometrical axis of shaft 3D). 

[Drawing 11] The sectional view which met the A-A line of drawing 10 . 

Prawing 12] The notional perspective view showing the 3rd example of this invention equipment. 
[Description of Notations] 

1 Heart Type 

2 Press Equipment 
4 Code 

6 Interior Material of Proposal 

3 1 Base Arm 

3 IT Migration head 

31R Center of rotation 

311 Driving Pulley 

312 Follower Pulley 
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(3 it) nmfti$tf*±u<DWft<D-mm-hmffi^ 
[»*3S2] *r— a (3D w»as^y k (3 

IT) #*rtSW (6) frK»X#"r$»#*lfc1E« 
s»iS^ jyK (3 IT) KBtttttejtU «2T — J* (3 

2) ^m^u^wmco-tcm^hmm^xmm^tc 
ftmmmzm&m^iy k oit) ^t«i2r- 

(3 2R) lcBB«*«Sixfe*2r-^ 
(3 2) *T-J± (3 1) t£*H-5*2T 

Tl^KilSftfeoT, TIE: 

a) 3-K^S*l^7-< Kt*53SrtStti:s 
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- K<0±IE^^rtO#BfH*ffl^ie«^*rt»»*^ 
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[11*315] -<-^T-A (3 1) i:^f.6!2 7- 
Jx (3 2) (Offi^4«*»JfflI-t*** l J«I#a^'<-^T- 

A^iads^irra'tftBib^-y (311) sr*u r 

(3 12) «r*TU 2 0^-!)ilf##^h (3 6 
70 1) ds»»tfeix-CV^SBI*«3*feJi4^IE«wS«« 

[»3ft3S6] m»y-» (311) ^aiHrtT?H3e* 
tix^^m^m s {cfE*^isa 0 

li»*3S7] *2r-AoiH»K*'fc (3 2R) Kmm 
mm£titzm2T-j± 02) ^tu ^27-^^0 
^^^s-<— ^r— ^ (31) o^as^y k (3 it) 
\z&tfrtt>ti, »2T-^3&siu»<o— *»^e>«b*»* 
ri«*fcr4nB*tt^*rt^«r3iJ»as^y k o 2 

T) £r*U HUE^'fr (3 4R) <7)JS 9 5 4* 

#jT-ix (3 4) *S?>t^Ls r^ttl^T-^^lH]® 
20 ^^«D^^W0teW»^^*®^MIE-<*-^T"-^ 

|U ffityT-M-m^y K (3 4T) **TU fg 2 
T-^te^T-A^Ee^'fc (3 2R) 27-^ 
W#5S^sx K (3 2T) tcoBUircfraollHEtf^ (3 2 

1) iO+BB«?EI<B*'W*1iJHir--^0»iii^ 
y K (3 4T) |rBB««S»*ixT^ail*«l^K*fl5 

[8**^8] i2 7-^il^K (3 2T) 
rtSWt (6) *Jt**#1-S»3jffl3, 4*fctt7l;:fE 

[M*«9] EHE^'fr (3 3R) ^ITI27-A 
C!)#iS^yK (3 2T) ^B8«pS«ftStLfeSB3T-A 
(3 3) i3 7-^ 5 «J»^- *«M*fe«WIMB 

3T) Sr^TU JB2T-A^*t-*-6JB3T-A©**Mt 
a*»J«i"^S | J»^a4: : &i"*t»*35 3-7 *n vfita* 
-EfclEtfoiMk 
[»*gil0] JB2T— AO»5S^y K (3 3T) # 
ggrtSttt (6) SrB[«X»-r*l»*«9«-IE«^36a. 
40 111 m 2T-MZtt1rZ>m 3 T-i*<0*l*t 

*fc (3 2R) fcW'tttBBl^-y (3 2 1) Sr*U r 

coBib^-y «^<— ^ (3i) m 

(3 3) £H**«Htti:7--y (3 2 

2) *wu torn?-}) t<or^mn^-< 

;Uh (3 6 2) j&S#ttfcJxTV^«|#3l9 i 5, *fc 
11, lOi 5 JwiE«W3£Bo 
[M*«l 2] l2 7-^Mt5i3 7-A(OM 

50 (3 2 1) k\%>btemW}7-}) (3 2 1) ^rffi 
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3 

^ znmm-f-vte+wiT'-J* (34) 

9. [eUS+'L^SS 3 (3 3) t— flc*S§SBi^-y 

(3 2 2) K»^-lii«t^-yi:tt*ttJ 

-</Uh ( 3 6 2) 365»lte>tLTt^!f*«9 t 7, Sfc 

#4. 1 0 t 7 fcfB1ftt&3$«. 
[H*3S1 3] JB2T"-^^S#i-6JB3r-^<Offi» 

9 * rat i o ^tBOt^iSB. 

Lx C^^ftl^SIi^xXSS (1) ±<D = - 
K (4) <D*U»*r«Jf-6#«*r*i"*lll* : 9ll^l 3^ 

[#W 

[0 0 0 1] 

[0002] &&w<D&.mftmx~te, f^^mmnm 

ffrSSO. 5 8 0, 0 5 5^CfS*0»»*ft*K 

tz.fr(o^— vft. \zmmztir^*->±fcffli£ 

[0 0 0 3] 

wiwrat*«fe-e, «a!±^*mi=- K*rK«-r*K«<o 

[0 0 0 4] 
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oT, TiSa) ~ c ) : 

a) 3-K^§SC^7^ KT'#^)^»^> 

b) J»IB36rttt»*JB»»*W«3i«b^»**T, =■ 

zw&mwt. zm-tzmm^^x. tied 
;o i i) *4«a*-r*j£«*«#-ra : 

[0 0 0 5] 

tttttUMSO, 5 8 0, 0 5 5*fclB«Sr#BRi-Sw i 

0 , 5 8 0, 0 5 5 *fc:tE*0>Jf ffi»lt©*lfc« 
(4 2. 3 <aW»*ai#«:SUl£ UTgJLT-eBftM-r S«r Ho 

tt=i- K»«"*+»», jE»^»=i- KdS6*^^7-f K 

(i-*fc>t>*rttf) coiekj^&ic&s. 

[0 0 0 6] =i- K36rtfflW«rKfti'**:5SP^^«ra* 

&s &m<D?/i'—7it^rz^—y^&ra*M&&<afrs 

[0 0 0 7] *»W-ei4S*W«i3*3 - K*rii«W^ 

50 h*y— ^fcjiti^iJffl^iiBTfctLtf y-/^?> 
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[0008] r^M2fr*K tti»*rp3x 
maz/j;z 0 mw<D&w^um*m<D[E\femx~h5> 0 mm 

?t i ><oii :o»btu4 < . ft 3e*a tr s> ^a*sgfc> 5 
a 5 • w «i» s n fc tr j/ T-M tt e> *t it * «< -v # # & tt 

So 

[0 0 0 9] &%&*ju*m*<omifcffl'?Mifo-c%z> 0 3o 

[0 0 10] — Tnj fi<0«ffiW4a*»T--i*S: 
BHUTAN*** (n>l) > fnf t 
t^fflfStt^- K3Brt»»* $ ii:»H3eStt5ffitWbT- 
J*4r«U -<-^r-^*s«t- r*iaitliT-^j X 

\Z&mW)T — A Tpj (p>nt*>5) CO^iH^^ K# 
r p -h i j 03|IIte*'fr*3fc«ri"6o 
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(-t<0jS*»±T-&ttfc L4^)„ 
[0 0 1 1] #»9J38«<o=»-- K*rt8«ttStKW^¥ 

10 [0 0 12] *38?B<OSiJ<oa^-ett, -ig<7)f£«»T- 
a) 3-K^gfti:^7^KtHMtf^ 

c) Bj»^#*»5e«-e=- k (4) 4ioaffi±i:if 
i^>4< i*wteot£tt»r-i^*4< <ht>2 

[0013] 

[Xlfiftl] BlliS (forme) &9 4 ^foWT&lfc&ftM 

— K4 liSS! l r oo r/^H i o 

[0 0 14] aMJtffi«ISS*WJ-ffi«ttT-Av'^7 t 



! 
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So 

[0015] BiwtJBijESWm wtmr-^ 

-> * ^ ^ 3 1 a ffi # 7s >r - Ktt (cBB $ tiit 3 
4aa»T-A3 l ,a . 3 2 ,a . 3 3 la t. *M&T-^ 

*38Wi$«4r#tr— KKis^-CJ¥IEK«2<\ 2° <>r 
^UlSW-CJSrt* (oeilleton, r>fu^h)6i:^oX 

*tftW*i"*«rfcs r^a«Sbr-^^^^^3^StflE 

Sci-HWWSBO, 5 8 0, 0 5 S^lrfESW^-Vv'* 
|0, 5 8 0, 0 5 5tl:E*^a«*t2» J: ^t-ii^ 

<o 

[0 0 16] a»7-^->^T^3 1a (i7 P l/-l 3 0 
1 a ±Kfttftt fe*LT, 6 IcSS 1 <D±*4riiia"T 

&(H3t>#HK}. £<z>/h?L6 2OTRrt*M*6 0)±tBErt 

Sftffirt (*rt«6^*rt^ftt;ifiil*ffirt) i-gse£ 
[0017] /u-h3 o'-te&aftT-A^x-kS: 

^■-^-gEfb-r^amsb^-t^ h 3D ia (Bio, mi 

5/* 7 h 3D 1a ll)g^[H]eii:-f, 3 6 0° SXT<Dffife 

flf±ffiSbT-i^;*x^3<z>:E^^^ 

[0018] affitbr-^'>^x^3(i^«(-=i 

h ■(?*>-&• roa«tbr-^->^x^3(w}fjE^®2 £ 
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ftfe<o3SB (mtf^^SSSfiffi^B^ KM* ^ -fir 

[0 0 19] I17-A H-^7-A) 3 1 ,a ftai 
" Bj->^7 H 3D ,a tw|HliE+^3 1 R la (09TTftf^Jtibix 
((HI) o r^>$17-^3 l 1a li[E]^+^3 1 
R ,a ^l»C^^ F3 lT la ^t^o ^2 
2 ,a (D^S^^tlfc[E]S4 5 ^3 2R la |j:Sl 
JO 7-A3 l la 03&i£— ;/ K3 1 T'M-ftft-ttfcftT^ 
6 0 ^(Df27-^3 2 ,a li^^ K3 2T ,a lrtt 
T^5o Il7-A3 1 1a i^t^^27-^3 2 ,a ^ 

A 3 4 1a <Ol£]te + 'il>3 4 R la iiffi^ftv'ir^ 7 h 3 4 D la 
teftf+t* ^ilta»t5o 3 4 R 1 a liSS 1 

O^E® X 9 »lt*rp)^HW-CJLoSS! 1 cD^S i:Sl7- 
ix3 l 1a ^[E]te^^3 1 R 1a fc^B©J*i*J»±lwffiBL 
X^S, ffi*T-i^3 4 1a (j:g27^3 2 1a twglS5^ 
20 i$ix/:M^^K3 4T ,a ttU i27-^<?) 
«S*fiS^^P B , ](OlfiHE*^3 2 l la ^t5o r^UKte*^ 
3 2 I ,a (j:i27-A3 2 la (^[Eie4 3 ^3 2R ,a i:^ 

K3 2T la ^^l:fttttl/^o 
[0 0 2 0] miE+'hS 1 R la > 3 4 R 1 a *5 X TW^iS^ 
y K3 1 T ls \ 3 4 T 1a d5^qi-t-^«fS^sspffE523?g 

rtbfe^jRttiae^S 1 R la . 3 4R la *^fft^M 
M^^7h3D^SWf*lij» (*3j:^iii¥ff 
ftf*:? h 3 4D la ^{^«§0 -e*SSixS*'£H!(t 
5/? B^'frffi (plan median) SriiSiRfcSl^fcjBfcfciS 

^ [0 0 2 l]WMKl37^3 3 ,a ^tU r 
^37-A3 3 ,a (D[£)et^3 3 R ,a |j;S27-A3 
2 ,a ^#5H^^ K3 2T ,a l:Hf^$nTt^o ^3 
7-^3 3 ,a |j:M^yK3 3T la ^tl, Hftf 6 

K3 3T la ^iimft#^^nTV>^> 0 g2 
T-i*3 2 la l^t5i37-^3 3 la ^^feB^^'J 
(El 4:18*1 tt: L^^/c^lcEll (1^ LTt^P) 

tbT-^^»LT^»**3^±a»iT-ASrffl^6r 
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^2T-ix3 2^1:^1X^37-^3 3 1 a 
£<7)^ft£ft^X^6<DX&T-- ABW«ffiO§SS^ 

[0022] laio, an \crtm\^-t£ b ^ 

$ 3 5i*n2*(Di/-r7 b 3D la 4oi:t/3 4D' 8 ^- 
^— igttjLT£T<7)7 — i^3 l 1a x 32 1a . 33 la , 3 
4 } *<DmW)&ffl$9iTZ><Di)m$. Ll\ * 3 5 1a IS7 

f4«t-f*v'*7 h7 lj&SflM+ttfcift/O^o wtf)i^:7 
h7 1liP-7 7 2S:i»Lr^5 0 *t»*/^7 3tt 
yi/- h 3 O 18 ^^-^^^^^^^^^^^ K7 4 
±*tt»*rpJlwft< 0 ^rt!iy^7 3li^7^K7 4± 

^^y yv?7 3 <om%MW)^5^n\^xm.n^^ 

7 6 ii2ocol^l-Ot 0 ^^^7 7±H#^ 

ixrio^. * <b y 5^7 3i«it^ 

£ Q 4t^ty7 7li'>t7h3D^J:^>t7h34 
[0 0 2 3] 3 5 ^fBHK^ir 7h71 ^-flS 

XiE]<tefM8ji-£ * — 7 7 2 a*— S38S-CP3SHKJ7 0 
TftU U y^7 3*tt*lP]^tb^i"o "Tttfot>. 

SMiRblsiKift S iT*S 0 r<0KSBJI5Hlitt^*"-^7 6 
*3j:U*SlM2:R|— ^2o(Ot w =^-^7 7^1X^7 
h 3D*3J:tf 3 4D£>3 6 0° «T^ffi&»< ?£«»SI 
B^SeSlSixS. ^^£S»IW^r^^^7 0 
±TO^7h7 1 (SoTo-7 7 2) <p«*MMSS: 

l^^r <b^tEX£>6 0 
[0 0 2 4] Bl©BWK:«^ ="-K4liy-/w 

«j:5m„ =2-K4ttjBjB»«-»b-r*aaE 

tiZ><DX\ «gf 5 la {i=>-K4^^iJiU & 

3 1 a t y -/w fc ©B^natt 

^^ttTi/>5c =»- K4KMB1 y >^5 l ]a £il 
6 0 roJBl y ^^5 i ,a liJRrt»6**«JBIiI«i*:-r* 
MbE*»5>4>u**u »Ii t^LxiwiciiaB^x 

&^X% =i-K4lj:$27-A3 2 l8 (llS^tl 
fey 2 SriiS. 

[0 0 2 5] £<bt^ =3— K4«3Rrt»6*ra* 0 fflf*) 

f±«5ISH-&c #3BW<0£#1?->f ^/MiTK&Rt : 
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2) :^*l«ffl-C3- KS:ffl^JfflELfctt»T. '>* 

3) S»*m^I$]^oTjBia»*JB2Mffl*-e»9iS 
U 

4) !B2iHffl-e3- KS:3!(wffffiUfc«ffi^ S'J^W/E 

[0 0 2 6] E!2fitfaEi£B2 D £^LX^6o C<Olf 
EE^B2 D ii7^- — ^ffl*J"2 1° ^^-7-2 2 D <t£W 

ttBAfcOlH*rlWKr*-<S. WitffiB^^-fflBa*^ 
^LTfc6o HO#HB#*"ei*N JfIE3£B<a*«Mfl-£ 

#HS«-» («*.tf7*-^«B«-^»urrt: r 2 i j ) * 

[0 0 2 7] 7*-^jW*3J:t;^^-2 2 0tJl? 
tt^«iBlwB8UTttB(rEoB:i+l«FffF*0, 5 8 0, 0 5 

30 (attiRJlwBBJl^turi^So 2 lfl=«- K4 

^(^'kWlfrfc^V^S^y K2 1 0!:f IT^ 
5 o 3-K4S:ffi»t^tr« rvj T*Jgj**ix5ffids 
3— K4 l£ffiEfc:gait£*i<5o = 3 — K4 ^M^fRjt^SB 

? mt 2 i * jKric-r * ^ ^- K*4*ffl i ra't*n cie 

g&-T5*f^ ; Srlp3V>X^^o 7*— ^»*f2 1 ttDfl*2 1 
[0 0 2 8] 7^- — ^§1502 1 Ji=i— K4^rSSl^fp] 

^o ^i^r^75>5>7^"^aw^mril^lK)^^p fc 5)l : 6 

= - K4*r-t^W«ai«i«>— ^^MW^*^^* <i" 
*t>^**W3SB*Matfia4 0?g^*ofeB#) (cBHMd 
ti-5o 7^-^M2 1 <031ib»i7^ — ^<fBtt^3- K 
4 1 ^r*SS LTl^^i:^^ LfcBfl^±* 6 0 

ftox. 7*-^»*T2 ili+»ft*-C=i"- K4«r0frfl 

«Bir-^v-^7A3^5iSb^tt^^, ^il^S 

<^BiW«t tv^- (rturt^PnFT«^w^ufcffSi 
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J J 

(Bi#B) 0 ±fE^DD^2 i niitiaB (r^ai*-e 
i^i-^o /u- Sttft* 2 l 2 *>-+ft*>Hft-C*> 

[0 0 2 9] 2tt*rt»6^R9»HI«^7 

2tt7*-^JB«2 ldSaiSi-SIBa- K4 
^ftLTl^(7)^U\ :7* — 

aMftiI-fSRBfc'^^—2 2 CioT^- K4 4r«#i" 

a i^3t Lit 0#t*^ ^ * - * as#i-»*-r affift a* & 

[0 0 3 0] ffitttbT — Av-JX^A 3 la d:|p]it67^ 

[0 0 3 1] l3lia«»T-A^7A3 lb ^tn 
3 lb fiffn7-A *7 — A) 3 l lb Wtfi-£!82 

7-A3 2 lb ^3i®]^W-r5^/6 5 mrfs^m®br-^ 

-Ai/^xA 3 lb t>#*^-- KtfKBESSftfc 3#^« 
flgftt#7-A3 l lb , 3 2 lb , 3 3 ,b ^fU rtb^)^ 

-A (^-*7-J0 3 1 ,b l«^^3 1R 1b ^l 
X'&SMlv^V V 3 D 1b lCl^tt^nTl^o 117- 
A3 l lb tt±fE05lIH5*'fr3 1 R 1b irttK*tfiJjO»Sli^ 
ij^^K3 1T lb ^tlTl^ S27-^M 
i>3 2R lb ^^Sp^^nfc®2 7-^3 2 ,b (^17 
-A3 1 ?b <D^i£— y K3 1 T^fcHM+tt fetfO^*. 
:^f27-A3 2 ,b fi»iS^s/ K3 2T ,b ^lTP 
£ 0 *«Wa6«"C?tt, Ete**3 3R ,b ^*US27 
-A3 2 ,b O»iS^s/ K3 2T ,b ^iaffl5S«$tbfcjB3 
W7-^3 3 lb ^fc5o rco^37-A3 3 ,b ii^i£^ 
•;/K3 3T ,b £^U *rt»6ttro#iS^^ K^BHB 
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1. Title of Invention 

OSCILLATING ARM APPARATUS, FOR MANUFACTURING A REINFORCEMENT 
FROM A SINGLE CORD. 

2. Claims 

1. An apparatus for manufacturing a tyre reinforcement, said apparatus being intended for 
manufacturing a reinforcement constituted from a cord (4) supplied continuously and on demand 
by a suitable distributor, said apparatus being intended for use in cooperation with a substantially 
toroidal form on which said reinforcement is built up progressively by laying down arches of said 
cord, according to a desired trajectory for said cord, on the surface of said form, 

said apparatus comprising: 

• a guide member (6) in which the cord may slide freely, 

• means of displacing said guide member in a cyclical to-and-fro, movement, to bring said 
guide member in successive cycles into the vicinity, of each of the desired ends for the cord in 
said trajectory, 

» pressers (2) close to each end of said trajectory, for applying the cord (4) onto the form at said 
ends, 

characterised in that: 

• the displacement means comprises at least one base arm (3 1), said base arm comprising a 
centre of rotation (31R) and a conveying head (311). and control means for imparting 1o said 
base arm an oscillatory movement about said centre of rotation, the apparatus being arranged 
so that the conveying head (3 IT) of said base arm directly or indirectly conveys the guide 
member from one end to the other of said trajectory, 

• the geometric axis of said centre of rotation is, in the working position, entirely exterior to the 
form, 

2. An apparatus according to claim 1, in which the conveying head (3 IT) of the u*cw aim (31) 
directly supports said guide member (6). 

3. An apparatus according to claim 1. comprising a second arm (32), articulated by a centre of 
rotation (32R) of the second arm, said centre of rotation of the second arm being mounted on said 
conveying head (3 1 T) of said base arm, said second arm having a conveying head (32T) for 
directly or indirectly conveying the guide member from one end to the other of said trajectory, and 
comprising control means for controlling the relative position of the second arm relative to said 
base arm. 
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4. An apparatus for manufacturing a tyre reinforcement, said apparatus being intended for 
manufacturing a reinforcement constituted from a cord supplied continuously and on demand by a 
suitable distributor, said apparatus being intended for use in cooperation with a substantially 
toroidal form on which said reinforcement is buih up progressively by depositing arches of said 
cord according to a desired trajectory for said cord on the surface of said form, 

said apparatus comprising: 

• a guide member in which the cord may slide freely, 

• means of displacing said guide member in a cyclical, to-and-fto, movement, to bring said 
guide member in successive cycles into the vicinity of each of the desired ends for the cord in 
said trajectory, 

• pressers close to each end of said trajectory, for applying the cord onto the form at said ends, 
characterised in that the displacement means comprise at least two arms, i.e. an oscillating base 
arm and at least one other oscillating arm, said at least two arms each comprising a centre of 
rotation and a conveying head, said at least two arms each oscillating about a geometric axis of 
rotation, said geometric axis of rotation being parallel to each other, and control means for 
imparting to said arms oscillatory movements about the respective geometric axes of rotation 
thereof, the apparatus being arranged so that the conveying head of said base arm conveys the 
centre of rotation of a second oscillating arm and so that the conveying head directly or indirectly 
conveys the guide member from one end to the other of said trajectory, the apparatus comprising 
control means for controlling the relative position of the second arm relative to said base arm. 

5. An apparatus according to claim 3 or claim 4, in which said control means for controlling the 
relative position of the second arm (32) relative to the base arm (31) essentially comprise a drive 
pulley (3 1 i) centred on the centre of rotation of said base arm, the angular position of said drive 
pulley being controlled independently of the oscillation control of said base arm, and comprise a 
driven pulley (312) firmly connected with said second arm, a toothed belt (361) connecting said 
pulleys. 

6. An apparatus according to claim 5, in which said drive pulley (311) is stationary in space. 

7. An apparatus according to claim 1, comprising a second oscillating arm (32), the centre of 
rotation (32R) of the second arm being mounted at the conveying end (3 IT) of said base arm, said 
second arm having a conveying head (32T) for directly or indirectly conveying the guide member 
from one end to the other of said trajectory, and comprising an auxiliary arm (34) oscillating about 
a centre of rotation (34R), the geometric axis of rotation of said centre of rotation of the auxiliary 
arm being situated entirely exterior to the surface of the form, between the latter and the geometric 
axis of rotation of said base arm, said auxiliary arm having a conveying head (34T), said second 
arm having an intermediate centre of rotation (321) between the centre of rotation (32R) of the 
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second arm and the conveying head (32T) of said second arm, said intermediate centre of rotation 
being articulated on the conveying head (34T) of said auxiliary arm. 

8. An apparatus according to claim 3, 4 or 7, in which the conveying head (32T) of the second arm 
directly supports said guide member (6). 

9. An apparatus according to one of claims 3 to 7, comprising a third oscillating arm (33), 
articulated by its centre of rotation (33R) to the conveying head (32T) of the second arm, said third 
arm having a conveying head (331) for conveying the guide member directly or indirectly from 
one end to the other of said trajectory, and comprising control means for controlling the relative 
position of the third arm relative to the second arm. 

10. An apparatus according to claim 9 4 in which the conveying head (33T) of the third arm directly 
supports said guide member (6). 

1 1 . An apparatus according to claims 9 and 5 or 1 0 and 5, in which said control means for 
controlling the relative position of the third arm relative to the second arm essentially comprise a 
drive pulley (321) centred on the centre of rotation (32R) of said second arm, said drive pulley 
being firmly connected with the base arm (3 1), and comprise a driven pulley (322) firmly 
connected with said third arm (33) at the centre of rotation thereof; a toothed belt (362) connecting 
said drive and driven pulleys. 

12. An apparatus according to claims 9 and 7 or 10 and 7, in which said control means for 
controlling the relative position of the third arm relative to the second arm essentially comprise a 
drive pulley (321) centred on the intermediate centre oF rotation (321) of said second arm, said 
drive pulley being firmly connected with the intermediate arm (34X and comprise a driven pulley 
(322) firmly connected with said third arm (33) at the centre of rotation thereof, a toothed belt 
(362) connecting said drive and driven pulleys. 

13. An apparatus according to claim 9 or 10, in which said control means for controlling the 
relative position of the third arm relative to the second arm essentially comprise a cam arranged in 
the conveying head of the base arm, a toothed wheel firmly connected with the third arm, a 
connecting rod guided in sliding manner with regard to the second arm, carrying on one side a cam 
follower cooperating with said cam and on the other a rack engaged on said toothed wheel. 

14. An apparatus according to one of claims 1 to 13, comprising a support for the means of 
displacing said guide member and comprising means of imparting to said support an alternating 
movement allowing deflection of the trajectory of the cord (4) on the core (!)♦ 
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3. Detailed Description of Invention 

The present invention relates to the manufacture of tyres. More precisely, it relates to the 
depositing of cords to constitute a tyre reinforcement. More particularly, it proposes means 
suitable for manufacturing such a reinforcement on a form similar or identical to the form of the 
internal cavity of the tyre, that is to say a substantially toroidal form, supporting the tyre blank 
during manufacture thereof. 

In this technical field, processes and apparatus are already known which permit incorporation of 
the manufacture of the tyre reinforcements into assembly of the tyre itself. This means that, rather 
than having recourse to semi-finished products, such as reinforcement plies, one or more 
reinforcements are produced in situ, at the time of manufacture of the tyre, from a cord spool. Of 
these processes and apparatus, the solution described in patent application EP 0 580 055 is most 
particularly adapted to the production of carcass reinforcements on a rigid core, the outer surface 
of which corresponds substantially to the form of the internal cavity of the finished tyre. This 
patent application discloses equipment in which the cord, intended to constitute a carcass 
reinforcement, is laid down in contiguous arches on a rigid core, via an eyelet fixed on a chain 
mounted on pulleys in such a way as to surround the core by forming a type of fork. The eyelet 
performs a to-and-fro movement around the core in such a way as progressively and contiguously 
to Jay down an arch with each outward movement and an arch with each return movement, suitable 
press ers being used to apply the ends of said arches as they are formed on the rigid core pre-coated 
with un cured rubber. 



The object of the present invention is to provide equipment variants for depositing a reinforcing 
cord on a core in substantially the same manner. 

The invention proposes an apparatus for manufacturing a tyre rcuiforccment, said apparatus being 
intended for manufacturing a reinforcement constituted from a cord supplied continuously and on 
demand by a suitable distributor, said apparatus being intended for use in cooperation with a 
substantially toroidal form on which said reinforcement is built up progressively by laying down 
arches of said cord, according to a desired trajectory for said cord, on the surface of said form, 
said apparatus comprising: 

• a guide member in which the cord may slide freely, 

• means of displacing said guide member in a cyclical, to-and-fro, movement, to bring said 
guide member in successive cycles into the vicinity of each of the desired ends for the cord in 
said trajectory, 

• pressers close to each end of said trajectory, for applying the cord onto die form at said ends, 
characterised in that: 
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• the displacement means comprises at least one base aim, said base arm comprising a centre of 
rotation and a conveying head, and control means for imparting to said base arm an oscillatory 
movement about said centre of rotation, the apparatus being arranged so that the conveying 
head of said base arm directly or indirectly conveys the guide member from one end to the 
other of said trajectory, 

• the geometric axis of said centre of rotation is> in the working position, entirely exterior to the 
form. 

The reader is invited to refer to the above-cited patent application EP 0 580 055, since the present 
invention includes not only the process described therein but also to a considerable extent the 
pressers used to allow formation of a loop and to apply said loop against the core. By way of a 
reminder, the pressers essentially each comprise a fork and a hammer. Apart from a few details, 
the presser embodiment described therein could be used as it is, even if a novel form is proposed 
below for said pressers. 

The main differences provided by the invention lie in the cord depositing members and more 
precisely the actuation of said guide member in which the cord may slide freely (i.e. the eyelet). In 
other words, the oscillating arm system or systems described below are designed to be able to 
replace the chain system described in the above-cited patent. 

Before embarking on a detailed description of these novel means of actuating the cord guide 
member, it would be helpful to remember certain useful points. 

First of all, it should be noted that, as in the above-cited patent, the term "cord" must of course be 
understood in a completely general sense, covering a monofilament, a multifilament, an assembly 
such as for example a cable or a plied yarn, or a small number of grouped cables or plied yarns, 
whatever the nature of the material and whether or not the ,, cord H is pre-coated with rubber. In the 
present specification, the term "arch" is used to designate a portion of cord extending from a 
singular point to another in the reinforcement armature. All these arches disposed over the entire 
periphery of the tyre form the reinforcement proper. An arch as defined here may be part of a 
carcass or of a crown reinforcement or of any other type of reinforcement. These arches may be 
separated by cutting the cord during laying thereof, or they may all be connected together in the 
finished reinforcement, for example by loops. 

Basically, the invention relates to continuous layion of a reinforcing cord, in a configuration as 
close as possible to the configuration in the finished product Since the cord is supplied on demand 
by a suitable distributor comprising for example a cord spool and, if applicable, a device for 
'controlling the tension of the cord withdrawn from the spool, the apparatus for manufacturing a 
reinforcement from a cord cooperates with a form (rigid core or reinforced membrane) on which 
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the tyre is manufactured. It is of little significance whether the reinforcement, to be complete, is 
fabricated in several successive passes of the depositing members described with or without 
cutting of the cord between two passes. 

When positions or directions are defined by the words "radially, axially, circumferentialry" or 
when radii are mentioned, the reference point is taken to be the core on which the tyre is 
manufactured, or the tyre itself, which comes to the same thing. The geometric axis of reference is 
the axis of rotation of the form. 

Likewise, as has already been pointed out in the above-cited patent, the cord depositing members 
described here also allow the production of a reinforcement, for example a carcass reinforcement, 
in which the laying pitch of the cord is variable. "Laying pitch" is understood to mean the distance 
resulting from the sum of the space between two adjacent cords and the diameter of the cord. It is 
well known that, for a carcass reinforcement, the space between cords varies according to the 
radius at which it is measured. This is not the variation referred to here, which is a variable pitch at 
a given radius. For this, it is sufficient to vary the speed of rotation of the form as a function of any 
suitable law without changing the working speed of the guide member. A tyre is thus obtained, the 
carcass reinforcing cords of which, for example for a radial carcass, are disposed at a pitch 
exhibiting controlled variation for a given radial position. 

Various embodiments of the invention may be envisaged. Three main embodiments will be 
described below. The first embodiment uses a series of three functional oscillating arms. In 
addition, possible variants are described for this first embodiment A series of three functional 
oscillating arms is preferably used for depositing carcass arches extending t>om one bead to the 
other of the tyre. The second embodiment uses a series of two functional osculating arms. 
Furthermore, a variant embodiment is given for this second embodiment. A series of two 
functional oscillating arms is used for example for depositing carcass arches extending from a 
bead to a shoulder of the tyre. The third embodiment uses a single functional oscillating arm, 
which is sufficient for the simplest laying down to be performed. 

When "n M functional oscillating arms are used which are arranged in series (n > 1), the term "n* 
arm" is used to designate the functional oscillating arm to which the cord guide member is directly 
fixed, the base arm always being the "first oscillating arm". The oscillating arms are arranged in 
series in such a way that, in general, the conveying head of the osculating arm "p" (P bcul g < n ) 
conveys the centre of rotation of the oscillating arm "p + 1 '\ This is why it is stated above that the 
conveying head conveys the cord guide member directly, or only "indirectly 11 (that is to say 
through the intermediary of one or more other functional oscillating arms). In all the examples 
described, the geometric axis of the centre of rotation of the first oscillating arm is, in the working 
position, entirely exterior to the form, with which it never comes into contact, that is to say not 
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even via its extensions. 

The apparatus causes the cord guide member to describe a movement which is substantially 
included in a plane - the plane ofmovement - perpendicular to the geometric axis of rotation of the 
base arm. In another aspect of the apparatus according to the invention, the base arm, or according 
to the variants, each of the oscillating arms used, is of planar, long-limbed appearance, and the 
base arm oscillates in this plane ofmovement, or all the oscillating arms move in parallel, 
neighbouring planes, one of them being very close to this plane of movement, or even merged with 
this plane ofmovement, depending on the type of guide member used. 

It should also be pointed out that, in another aspect, and without taking account of the respective 
position of the scries of oscillating arms with respect to the form, the invention proposes an 
apparatus for manufacturing a tyre reinforcement comprising a series of arms articulated with one 
another, the articulations being perpendicular to the plane ofmovement. Said apparatus, intended 
for manufacturing a reinforcement constituted from a cord supplied continuously and on demand 
by a suitable distributor and intended for use in cooperation with a substantially toroidal form on 
which said reinforcement is built up progressively by depositing arches of said cord according to a 
desired trajectory for said cord on the surface of said form, comprises: 

• a guide member in which the cord may slide freely, 

• means of displacing said guide member in a cyclical, to-and-fro, movement, to bring said 
guide member in successive cycles into the vicinity of each of the desired ends for the cord m 
said trajectory, 

• presscrs close to each end of said trajectory, for applying the cord onto the form at said ends, 
characterised in that the displacement means comprise at least two arms, i.e. an oscillating base 
arm and at least one other oscillating arm, said at least two arms each corriprising a centre of 
rotation and a conveying head, said at least two arms each oscillating about a geometric axis of 
rotation, said geometric axis of rotation being parallel to each other, and control means for 
imparting to said arms oscillatory movements about the respective geometric axes of rotation 
thereof, the apparatus being arranged so that the conveying head of said base arm conveys the 
centre of rotation of a second oscillating arm and so that the conveying head of the second 
oscillating arm directly or indirectly conveys the guide member from one end to the other of said 
trajectory. 

The rest of the description allows a full understanding of all the aspects of the invention, on the 
basis of the Figures. 

Figure 1 (as moreover for all the examples described, without this being limiting however) shows 
that the form is a core I (rigid and dismantlable) defining the geometry of the inner surfece of the 
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tyre. This is coated with rubber 10 (sec Figure 7), for example a butyl rubber-based scaling rubber 
layer and a rubber Jayer ensuring coating of the carcass cords. The rubber 10 covering the core 1 
allows a cord 4 to be held on the core 1 as it is deposited thereon, by an adhesive effect. Of course, 
the core 1 is driven rotationally by any suitable device, not shown. 

The depositing members proper essentially comprise a system of oscillating arms 3 u on the one 
hand and presser devices 2 G and 2° on the other. With regard to the reference numerals in the 
Figures, the convention used is to designate similar members with the same main reference 
numerals, for example n 3" for the system of oscillating arms, and to indicate specific association 
with an embodiment or a variant by an exponent, for example * Un for the first embodiment (using 
a series of three oscillating arms), in its variant V\ A reference numeral without any specific 
marker relates to a member which is always the same in the different variants or should be 
understood as designating without distinction all the variants of all the embodiments. 

In the first embodiment shown in Figure 1, the system of oscillating arms 3 l " comprises three 
functional oscillating arms 3 V\ 32 u , 33 11 arranged in series and an auxiliary arm 34 Ja . This 
arrangement with three functional oscillating amis allows easy displacement of the guide member 
from one bead to the other and thus the obtainment, in conjunction with the presser devices 2° and 
2 D , of operation of the apparatus from one bead to the other. An eyelet 6 constitutes in all the 
examples described here the materialisation of the guide member for the cord 4 (without being 
limiting). The eyelet is always mounted on the last oscillating arm. Before going into detail, it 
should simply be pointed out that the system of oscillating arms 3 fulfils the function fulfilled by 
the chain system in above-ched patent application EP 0 580 055, and the presser devices 2° and 2° 
are positioned in a suitable manner to play the role described in the above-cited patent application 
EP 0 5*0 055. 

The system of oscillating arms 3 ,m is mounted on a plate 30 u and causes the eyelet 6 U to describes 
movement flying over the core 1, and even passing round it in many embodiments. In all 
scenarios, the system of oscillating arms 3 causes the eyelet 6 to perform a movement in a plane. 
The eyelet 6 is flared: k forms a funnel with a large opening 61 on the side on which the cord 4 
arrives and a smaller orifice 62 on the side on which the cord 4 exits (sec also Figure 3). It is the 
small orifice 62 which describes a movement in said plane of movement of the guide member. It 
is a good idea to take care over production of the edges of the orifice 62, so as not to damage the 
cord 4, since the outlet portion thereof is generally arranged substantially in the plane of 
movement, that is to say in a plane which is perpendicular to the guide direction imposed by the 
eyelet 6. As a variant, it is possible to orient the eyelet in such a way as to resemble the average 
orientation of the cord when leaving the eyelet. 
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The plate 3 0 1 " comprises an oscillating shaft 3D 1 ' (see also 3D in Figures 10 and 11) raotorising 
the system of oscillating arms, the geometric axis of said oscillating shaft 3D U being situated 
radially outside the core 1 . In other words, the geometric axis of said oscillating shaft 3D 1 * is 
situated beyond the surface of the core 1, without the extension thereof coming into contact with 
the core 1 . Said oscillating shaft 3D U does not effect continuous rotation, but rather oscillates 
within the limits of an arc smaller than 360°, the precise value depending on the exact constitution 
of the system of oscillating arms 3 and the intended use. 

The entire oscillating arm system 3 itself is quite compact. All the depositing members, i.e. the 
oscillating arm system 3 and the presser devices 2, including the motor and the drive mechanism, 
form a sub-assembly capable of being easily presented to the core in a suitable manner, and 
capable of being retracted so that, for example, other devices may be presented to the core which 
are used for manufacture of a tyre or for removal of the core to other tyre building stations. 

A base arm (or first arm) 3 1 u (Figure 1) is mounted on the oscillating shaft 3D 11 via a centre of 
rotation 3 lR ,a . The first arm 31 u comprises a conveying bead 3 IT 1 ' at the opposite end from the 
centre of rotation 31R U . A second arm 32 ,a , articulated by a centre of rotation 32R U of the second 
arm, is mounted on the conveying head 3 1T U of the first arm 3 1 ,a . This second ami 32 u comprises 
a conveying head 32T U , So as to control the relative position of the second arm 32 1 " relative to the 
first arm 3 1 u , in this example a parallelogram is formed by means of an auxiliary arm 34 u , 
mounted osciilatingly about an oscillating shaft 34D U via the centre of rotation 34R la thereof. The 
centre of rotation 3 4R U is situated radially outside the surface of the core 1 , and radially between 
the latter and the centre of rotation 3 1R U of the first arm 3 1 1 \ The auxiliary arm 34 u comprises a 
conveying head 34T U , articulated to the second arm 32 u which comprises to this end an 
intermediate centre of rotation 32I U situated between the centre of rotation 32R U and the 
conveying head 32T lB of said second arm 32 ! \ 

It should be noted that it is not necessary for the singular points constituting the centres of rotation 
3 1R U , 34R U and the conveying heads 3 IT 1 *, 34T U to form a parallelogram. These points are 
preferably precisely aligned as they pass through the median position in the median plane, defined 
by the axis MM joining the centres of rotation 3 1R 1 \ 34R U and by the geometric axis of the shaft 
3D (as well as by the geometric axis of the shaft 34D U which is naturally parallel with the former). 
In this way, the eyelet 6 describes a movement, the course of which is symmetrical with regard to 
this median plane, and it reaches the vicinity of each of the bead zones defined on the core 1 in a 
perfectly symmetrical movement, even in the control thereof. This does not of course exclude the 
ends of the eyelet movement from not being at synimetrical points relative to the median plane, for 
example for manufacturing a tyre, the trajectory of the arches of which is not symmetrical. This 
would be the case in the manufacture of a tyre whose diameters at die seat (usual terra for 
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designating the mounting seat) of each of the beads are different. 

Finally, the apparatus comprises a third arm 33 38 , articulated via its centre of rotation 33R U to the 
conveying head 32T U of the second arm 32 J \ This third arm 33 1 ' comprises a conveying head 
33T la , oo which the eyelet 6 is directly mounted. Below, with the aid of Figure 5, the control 
means will be described for the relative position of the third arm 33 u with regard to the second 
arm 32 l \ not shown in Figure 1 so as not to overload the drawing. It should simply be noted, at 
this stage, that the use of such a third oscillating arm, mobile relative to the second oscillating arm, 
assists in advancing towards the beads the conveying end directly supporting the eyelet 6, that is to 
say assists in passing round the wall of the core 1 with regard to the centre of rotation of the first 
arm, to arrive at zones hidden by said wall, undercut relative to the radial viewing direction. 
Finally, it should be pointed out that the relative orientation of the third arm 33 la relative to the 
second arm 32 u allows good visualisation of the degree of functional freedom between said arms. 

A motor35 ,a controls movement of all the arms 31 u , 32 u , 33 u , 34 u , preferably by motorisation of 
the two shafts 3D 1 " and 34D ! \ as explained in detail by means of Figures 1 0 and 1 1 . The motor 
35 u drives a disk 70 rotationally. A shaft 71 is mounted in the disk 70, in a predetermined 
eccentric position. The shaft 71 supports a roller 72. A carriage 73 moves translationally on slides 
74 formed on the casing of the plate 30 u . The carriage 73 comprises a rectilinear slot 75, oriented 
perpendicularly to the direction of translation of the carriage 73 on the slides 74. A chain (with 
tension device) 16 is mounted on two identical pinions 77, and connected by its ends to the 
carriage 73. One of the identical pinions 77 is fixed to the shaft 3D and the other to the shaft 34D. 

Assuming that the motor 35 imparts a rotational movement at constant speed to the control shaft 
350, the roller 72 performs a circular movement 70R at constant speed. This being so, the roller 72 
ascends and descends in the slot 75 and moves the carriage 73 translationally, thus converting a 
constant speed rotational movement into an alternating, linear to-and-fro movement, the speed of 
which varies sinusoidally. Through the intermediary of the chain 76 and the identical pinions 77, 
this alternating linear movement is converted at the shafts 3D and 34D into oscillations sweeping 
through an arc smaller than 360°. The amplitude of the oscillation may be adjusted by adjusting 
the radius at which the shaft 71 (thus the roller 72) is mounted eccentrically on the disk 70. It is of 
course possible to superimpose on the law of movement conversion thus created mechanically any 
control law specific to the rotation of the rotor of the motor 35. 

Let us return to the explanation of Figure 1 . A cord 4 is supplied via a spool (not shown) and is 
then wound onto a feed device S u allowing the cord 4 to be fed and presented correctly to the 
depositing members. The feed device 5 U preferably comprises means ensuring control of the 
tension of the cord 4 and, if applicable, the necessary compensation between the depositing 
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members 3 1 ' and the spool, owing to the fact that the cord is adjusted by said depositing members 
to a cyclically variable speed, which may even be negative. The cord 4 is threaded into a first ring 
5 1 disposed at some distance from the plane of movement, in which the eyelet 6 performs its 
cyclical movement. The ring 5 1 u is disposed in a median manner with respect to the core 1 . The 
cord 4 is then threaded into a ring 52 fixed to the second arm 32 u . 

This cord 4 is threaded onto an eyelet 6, The eyelet 6 describes a to-and-fio movement from one 
bead to the other, or more precisely from a location close to one bead to a location close to the 
other bead. The basic functioning cycle of the apparatus according to the invention comprises the 
following stages; 

- with the cord being held against the form for a sufficient time, moving the eyelet (guide 
member) in an eyelet movement plane as far as a first end, 

- applying the cord to the form at this first end and holding it there for at least a sufficient time, 
by means of a presser device, 

- repeating the first stage in the opposite direction as far as a second end, 

. applying the cord to the form at this second end and holding it there, by means of another 
presser device, 

and thus repeating this basic cycle until the desired number of arches is deposited on the surface of 
the form, along the desired trajectory for the cord 4 on the surface of the form, by moving the form 
in synchronism with the movement of the guide member. 

Figure 2 shows more particularly the presser 2 D which comprises a fork 21 D and a hammer 22°, 
both of these being movable between a retracted position, at R (position remote from the core 1). 
and an advanced position, at A. Dash-dotted lines are used to show the hammer in the advanced 
position. With regard to the reference numerals in the Figures, the convention used is to designate 
each of the presser members with a main reference numeral, for example "2 1 " for the fork, and to 
indicate specific association with the presser on one side (the left- or right-hand side in Figure i), 
respectively by the letter " G " (left) or nDn (right) positioned as an exponent A reference numeral 
without any specific marker relates in generic manner without distinction to one or other of the 
pressers or their members. 

The reader is again invited to refer to the appropriate part of the description of the above-cited 
patent application EP 0 580 055, to remind bun/herself of the respective functions of the fork and 
hammer 22, and to remind him/herself of the respective roles of the positions stated as advanced A 
and retracted R. Figure 2 shows that both the fork 21 and the hammer 22 have the appearance of 
parallel blades. With respect to the hammer, the fork 21 is always disposed radially on the side of 
the axis of rotation of the core 1. The fork 21 has a V-shaped head 210, allowing the cord 4 to be 
taken up and centred. During the gripping phase, the plane formed by the "V" is disposed 
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perpendicularly to the cord 4. When the cord 4 has to bo arranged radially, as in Figure 1, the blade 
forming the fork 21 is oriented at a tangent to a circle concentric with the core 1. The fork 21 also 
comprises a recess 2 11, the role of which will become apparent below. 

It is known that the fork 21 is intended to bring the cord 4 against the core 1. To this end, the 
advancing movement thereof towards the core 1 is initiated when the eyelet 6 has brought the cord 
4 to one end of the to-and-fro movement, that is to say when the apparatus is substantially in the 
configuration in Figure 4. The fork 21 stops when it has anchored the cord in the rubber coating 
the core 1 . Said fork 2 1 thus allows the cord 4 to be deposited with sufficient force for it to adhere 
correctly at the desired location. Returning to Figure 1, and taking into account the laying pitch 
desired, which is itself a function of the rotational movement of the core 1 shown schematically by 
the arrow F, continuation of the movement of the system of oscillating arms 3 causes the formation 
of a loop around the tip 212, which begins the laying down of a new arch 40 on the core 1 (see 
Figure 1). And passage of the eyelet 6 beyond the fork 21 during the return phase is permitted by 
the recess 211, although the fork 21 is positioned against the core ] in this niannfactiiring stage. It 
should be pointed out that the size of the loop is a function of the dimensions of the tip 212. 

The hammer 22 acts after the fork 2 1 and after the "return" phase of the eyelet 6. The hammer 22 
presses on the cord 4 at a slightly higher radial position. Preferably it continues to hold the cord 4 
while the fork 2 1 is retracted. The hold provided by the hammer during retraction of the fork 
assists in preventing the fork 21 from taking with it the loop of cord 4 which has formed about one 
of its tips 212 and which, even if it is stuck to the rubber, could have a tendency to remain attached 
to the fork. Anchoring of the cord 4 in the bead is thereby made perfectly reliable. 

Of course, switching into the advanced position, and the return to the retracted position, are 
controlled, both for the fork 21 and the hammer 22, in synchronism with the system of oscillating 
arms 3 U , by any suitable device (return movement of the shaft 3D by a suitable mechanical 
transmission, for example using belts or cables, or by electrical synchronisation between a 
plurality of motors). Hereinafter, such a device or its equivalent is simply shown schematically by 
an arrow and designated by reference numeral 2, it being understood that said numeral designates 
wholly generally a device with two acting elements, such as a fork and a hammer, acting in 
sequence on the cord 4. 

Figure 3 shows a variant of the same first embodiment, comprising a system of oscillating arms 
3 U , differing from that described above essentially in the means of controlling the movement of 
the second arm 32 lb with regard to the base arm (or first arm) 3 1 "\ In this variant of the first 
embodiment, the system of arms 3 lb again comprises three functional arms 3 l lb , 32 1b , 33 lb 
arranged in series, and, in conjunction with prcsser devices, said control means also allow 
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operation of the apparatus from one bead to the other. A base arm (or first arm) 3 1 10 is mounted on 
an oscillating shaft 3D lb via a centre of rotation 3 lR lb . The first arm 3 1 ,b comprises a conveying 
head 3lT Ib at the opposite end from the centre of rotation 3 lR lb . A second arm 32 ,b , articulated by 
a centre of rotation 32R lb of the second arm, is mounted on the conveying head 3 lT lb of the first 
arm 31 Ib . This second arm 32* comprises a conveying head 32T lb . Finally, the apparatus 
comprises a third arm 33 ,b , articulated via its centre of rotation 33R ,b to the conveying head 32T lb 
of the second arm 32 lb . This third arm 33 Ib comprises a conveying head 33T lb , on which the eyelet 
6 is directly mounted. 



A drive pulley 3 1 1 lb is shown centred on the centre of rotation 3 1 R lb of said first arm. The drive 
pulley 3 U lb is firmly connected to a flange 37 ,b mounted fixedly on said plate (not shown in 
Figure 3). A driven pulley 3 12 lb is firmly connected (that is to say without the possibility of any 
relative rotation) to the second arm 32 ,b . A toothed belt 36 1 lb connects said drive and driven 
pulleys. The diameters of the drive pulley and the driven pulley are identical so that, during 
movement thereof; the second arm 32 ,b always remains parallel to itself. The person skilled in the 
art will have understood that, since it is a question of positioning the arm or various arms 
precisely, the pulleys used are toothed pulleys. The belts, which are also toothed, operate without 
relative sliding with respect to the pulleys on which they are mounted. It is of course possible to 
use any equivalent slide-free system to connect the arms whose position has to be controlled, such 
as for example a chain and pinions. In the present specification, the terms "pulley" and "belt" cover 
all equivalent systems for slide-free control of the relative positions. 

In this example, the flange 37 lb is stationary in space but, more generally, it is important for the 
angular position thereof to be controlled independently of control of the oscillation of said first 
arm. It is possible, for example, to introduce a degree of freedom between the plate and the flange 
37 lb and to control the relative position of said flange 37 lb relative to the plate, so as to act 
selectively on the spatial position of the drive pulley 3 1 1 * in order, for example, to conform the 
movement performed by the eyelet 6 to different sized forms. 

As far as the means of controlling the relative position of the third arm 33 lb relative to the second 
arm 32 lb arc concerned, they essentially comprise a drive pulley 321 ,b centred on the centre of 
rotation 32R ,b of said second arm 32 lb , firmly connected (no relative rotation possible) with the 
first arm 3 1 * b , and they comprise a driven pulley 322 lb firmly connected (again, no relative rotation 
possible) with the third arm 33 lb . A toothed belt 362 lb connects said drive and driven pulleys. The 
diameters of the drive pulley and the driven pulley are different, their respective values being 
calculated so that the conveying end 33T ,b , during movement thereof, reaches the zone of the core 
1 close to the bead (see Figure 4) without the second arm 32 ,b striking the sidewall 1 1 of the core 
1, 
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Figure 4 shows the eyelet 6 in the position 6(a) imposed by the above-described apparatus, at one 
end of the to-and-fro movement of the functional oscillating arms 3 1 lb , 32*\ 33 lb . The 
corresponding configuration adopted by the second and third arms of the apparatus is shown at 
32 Ib (a) and 33 lb (b) respectively. Various other positions and configurations are designated by the 
reference letters (b), (c), (d). 

As a variant, the drive pulley 32 1 ,b could also be mounted freely with respect to the first arm 3 1 lb 
and driven by a belt wound on the one hand around a pulley firmly connected with said drive 
pulley 321 lb and on the other hand wound round another pulley (not shown) concentric with the 
geometric axis 3D ,b and motorised independently both of the movement of the first arm and of the 
movement of the pulley 3 1 1 lb . This provides more latitude when it comes to controlling the 
relative movement of the third arm relative to the second. 

Figure 5 illustrates an equivalent control means, mounted on the system of oscillating arms 3 la of 
Figure 1. This Figure shows a third pulley 321 u centred on the intermediate centre of rotation 321 u 
of said second arm 32 1 ", firmly connected (no relative rotation possible) with the intermediate arm 
34 u , and a fourth pulley 322 u firmly connected (again, no relative rotation possible) with said 
third arm 33 x \ A toothed belt 362 u connects said drive and driven pulleys. The diameters of the 
drive pulley and the driven pulley arc different, their respective values being calculated so that the 
conveying end 33T U , during movement thereof, reaches the zone of the core 1 close to the bead 
(see Figure 4) without the second arm 32 lJ striking the sidcwaU 1 1 of the core 1. The previous 
comment about another possibility for controlling the relative movement of the third arm relative 
to the second also applies to this variant. 

Emphasis shoutd also be laid on another detail which is readily visible in Figure 5. In this Figure, 
the system of arms 3 U is substantially configured as in Figure 1. In this configuration, the second 
arm 32 1 " is on one side of the first arm 3 t u and the intermediate arm 34 u (and on one side of the 
median plane defined by the axis MM and the geometric axis of the shaft 3D 1 ") and remains on 
this side during the part of the movement during which the eyelet 6 Hies over the half of the core 1 
situated on one side of said median plane. During the movement from one side of the core to the 
other side, the second arm 32 u is caused to pass to the other side of the median plane and, in doing 
this, to the other side of the first arm 3 1 u and the intermediate arm 34 u . During the same 
movement, the intermediate arm 34 u passes over the first arm 3 l u . It is thus important for the 
arms to be correctly superposed so that this movement is possible. This is the role of the distance 
sleeves 38 1 u and 382'\ It goes without saying that this comment is of general application. The 
oscillating arms articulated to each other, insofar as they perform a movement symmetrical in its 
course relative to a median plane, have to be superposed judiciously relative to one another to 
allow all the desired crossings of the arms. 
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With reference to Figures 6 and 7, another variant of the first embodiment will now be explained, 
said variant again relating to control of the movement of a third arm 33 lc . In this further variant of 
the first embodiment, the system of arms 3 lc again comprises three functional arms 3 1 lc , 32 lc , 33 lc 
arranged in series, and, in conjunction with presser devices, said control means also allows 
operation of the apparatus from one bead to the other. 

The Figures show abase arm (or first arm) 31 lc and a second arm 32 lc , a description of the relative 
movement between the first and second arms being superfluous since it may be identical to that 
which has been described for the system of arms 3 u or 3 * The first arm 31 lc comprises a 
conveying head 3 1T U . A second ami 32 l % articulated by a centre of rotation 32R lc of the second 
arm, is mounted on the conveying head 31T lc of the first arm 31 ,c . This second arm 32 lc comprises 
a conveying head 32T |C « Finally, the apparatus comprises a third arm 33 l0 , articulated via its 
centre of rotation 33R ,C to the conveying head 32T ,C of the second arm 32 lc . This third arm 33 Ic 
comprises a conveying head 33T l °, on which the eyelet 6 is directly mounted. A cam 381 lc is 
machined into the conveying head 3 IT 1 * of the first arm 3 1 lc . The cam comprises a neutral portion 
381N lc machined with a constant average radius, a final control portion 381A lc with an increasing 
radius, for controlling the relative movement of the third arm 33 ,c on one side of the core, and a 
final control portion 38 1B U with decreasing radius, for controlling the relative movement of the 
third arm 33 lc on the other side of the core. A toothed wheel 322 u is mounted on the centre of 
rotation 33R ,C of the third arm 33 lc and is firmly connected (no relative rotation possible) with said 
third arm 33 ,c . A connecting rod 383 ,c slides in a guide 384 ,fl firmly connected with the second 
arm 32 le > The connecting rod 3 83 10 is thus guided in sliding manner with respect to the second arm 
32 lc , The connecting rod 383 lc carries on one side a cam follower 3 82 lfl cooperating with said cam 
381 lc . On the opposite side from the cam follower 382 lc # the connecting rod 383 lc comprises a rack 
385 lc which is engaged on said toothed wheel 322*\ The profile of the cam in the final control 
portions 38lA Ic and 381B le is selected so that during movement of the third arm 33 u , the eyelet 6 
mounted on the conveying end 33T lc of said third arm 33 lc reaches the zone of the core 1 close to 
the bead (see position 6a in Figure 7) without the second arm 32 lb striking the sidewall 11 of the 
core 1. 

Figure 7 shows the eyelet 6 in the position 6(taT) imposed by the above-described cam apparatus, at 
one end of the to -and -fro movement of the functional oscillating arms 3 1 lc , 32 lp , 33 lc . The 
corresponding configuration adopted by the second and third arms of the apparatus is shown at 
32 u (a I ) and 33 u (a*) respectively. Various other positions and configurations are designated by the 
reference letters (b 1 ), (c 1 ), (d*). By comparing Figures 4 and 7, it will be noted that, if the positions 
marked (a) and (a') are identical, the positions marked (b 1 ), (c 1 ) and (d*) in Figure 7 differ somewhat 
from the positions (b), (c) and (d) in Figure 4. The considerably greater clearance at the level of 
the sidewall 1 1 will be noted, said clearance being maintained and permitted by the cam control 
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means. 



Tlianks to the cam control, the relative movement between the second and third arms may be fairly 
freely conformed to requirements since it depends essentially on the profile of the cam. The 
constraints of proportionality with regard to the relative rotary movement between the first and 
second arms, specific to the belt control described with reference to Figures 3 and 5, arc thus 
removed. It is possible to impose a relative position of the third arm with regard to the second arm, 
in particular in order to disengage the eyelet 6 rapidly with respect to the core 1. In this way, a 
constantly sufficient clearance is ensured between the conveying head 33T lc and the core 1 (see 
positions 6b, 6c and 6d) while moving sufficiently close to the surface of the core 1 m the bead 
zone (see position 6a). On the cam 381 10 , it may be noted that the part 381B ,C , and the part 381D ,C 
deflected in the other direction, impose considerable changes in position over only a short 
distance, i.e. rapid changes in position (travel being in a curvilinear x-direction along the cam 
38 1 lc ), to tilt the third arm 33 l0 respectively to one side and the other of the second arm 32 u , at the 
opposite ends of the movement of the eyelet 6, when it approaches each of the beads. 

In a second embodiment, illustrated in Figures 8 and 9, the system of oscillating arms 3* 
comprises two functional oscillating arms 31* and 32* in series. It is designed for operation from 
a bead to a shoulder, for example for manufacture of a halt>carcass. It is known, in effect, that the 
carcass of a radial tyre may be discontinuous from one bead to the other, being interrupted 
somewhere under the tread, the belt reinforcement ensuring the transmission of forces between the 
half-carcasses. The carcass reinforcement must be deposited between the bead and a shoulder. The 
oscillating arm system 3* adopts the parallelogram principle used in the oscillating arm system 3 u f 
except that, of course, there is no third arm. A plate 30 21 supports a control motor 35*. The control 
motor 35* actuates shafts 3D* and 34D* the geometric axis of rotation of which is included in a 
median plane M*-M*. The control motor 35* also actuates the presser devices 2° and 2 D , these 
being of the same type as those described in more detail in relation to Figure 2. The spacing of the 
pressor devices 2° and 2 D relative to the median plane M*-M* may be adjusted by wheels 23* and 
24*. 



A base arm (or first arm) 3 1* is mounted on the oscillating shaft 3D* via its centre of rotation 
3 1 R 3 *. Taking as the reference point the centre C of the radial section of the core 1 , the centre of 
rotation 34R* is situated externally of the surface of the core I. The first arm 31* comprises a 
conveying head 3 IT 3 *. A second arm 32*, articulated by a centre of rotation 32R* of the second 
arm, is mounted on the conveying head 3 IT* of the first arm 3 1* This second arm 32* comprises 
a conveying head 32T* So as to control the relative position of the second arm 32* relative to the 
first arm 31* in this example a parallelogram is formed by means of an auxiliary arm 34* 
mounted oscillatingly about the oscillating shaft 34D* via the centre of rotation 34R* thereof. 
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Taking as the reference point the centre C of the radial section of the core 1, the centre of rotation 
34R* is situated externally of the surface of the core 1 , between the latter and the centre of rotation 
3IR* of the first arm 3 1 2 *. The auxiliary arm 34* comprises a conveying head 34T* articulated to 
the second arm 32^ which comprises to this end an intermediate centre of rotation 321* siruated 
between the centre of rotation 32R 2 ' and the conveying head 32T* of said second arm 32*. The 
conveying head 32T* of the second arm 32* directly supports the eyelet 6. The movement of the 
eyelet 6 is shown by the axis line 63*. 

An apparatus according to this principle, with two functional oscillating arms, could just as well be 
used for operation from a bead as far as any point under the tread, including as far as the opposing 
shoulder, with a certain degree of overlap between the half-carcasses. 

Figure 9 shows a variant comprising a system of oscillating arms 3 2b , differing from that described 
in relation to the system of Figure 8 essentially in the means of controlling the movement of the 
second arm 32 2b with regard to the base arm (or first arm) 3 l 2b . Instead of a control means 
comprising toothed pulleys and belts, this variant comprises a drive pinion 3 1 l 2 * centred on the 
centre of rotation 3 1R 2 * of said first arm. 



The Figure shows a base arm (or first arm) 31 2b mounted on an oscillating shaft via its centre of 
rotation 3 IR 3 *. The first arm 3 1** comprises a conveying bead 3 IT 3 * at the opposite end from the 
centre of rotation 3 IR 2 *. A second arm 32* articulated by a centre of rotation 32R* of the second 
arm, is mounted on the conveying head 3 IT 26 of the first arm 3 1 * This second arm 32* comprises 
a conveying head 32T* on which the eyelet 6 is directly mounted. The drive pinion 3 1 l lb is 
firmly connected with a flange 37 21 mounted fixedly on a plate (not shown in Figure 9). A driven 
pinion 3 12 2 * is firmly connected (that is to say without the possibility of any relative rotation) to 
the second arm 32 2b . A chain 361 a connects said first and second pinions. The diameters of the 
first and second pinions are identical so that, during movement thereof; the second arm 32 n 
always remains parallel to itself. The arm system 3 a may replace the arm system 3* of Figure S. 
The above comment about the possibility of controlling a degree of freedom between the plate and 
the flange 37 lb and controlling the relative position of said flange 37 lb relative to the plate also 
applies to the flange 37^, as well as to all similar flanges. 

It should be remembered that the eyelet 6, in all the variants, is actuated with a cyclical movement 
in a plane, designated above as "the plane of movement". Moreover, the pre-coated surface of the 
core 1 determines the overall geometry of the surface on which the reinforcing cord 4 is deposited. 
Furthermore, the core 3 is driven rotationally about its axis while the eyelet 6 performs its to-and- 
fro movements in the plane of movement of the eyelet. Of course, the movement of the core 1 is 
synchronised with the to-and-fro movement of the eyelet. The true trajectory of the arches 40 of 
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the cord 4 is thus both a function of the relative position between the eyelet movement plane and 
the core and a function of the relative movement between the core 1 and the to-and-f>o movement 
of the eyelet 6. 

In Figures 1, 4, 7 and 8, the trajectory of the arch 40 is substantially radial, because said Figures 
apply to the production of a carcass (or a halfcarcass) for a radial tyre, without this being limiting, 
of course. Another example is given in a third embodiment, illustrated in Figure 12, where the 
trajectory of the arch 40 3 * is not radial but rather forms an angle typical of belt reinforcements (of 
the order of 15° to 30*). 

In this third embodiment shown in Figure 12, a system is disclosed which comprises a single 
functional oscillating arm (the base arm) 3 l 3 ', adapted for example to the production of 
reinforcements in the belt of a tyre. It is adapted, for example, to shoulder to shoulder operation, 1o 
produce belt reinforcements. The base arm 3 1 3 * is mounted on an oscillating shaft 3D 3 * via its 
centre of rotation 3 lR 3 ". The base arm 31 31 comprises a conveying head 3 IT 31 , to which an eyelet 
6 is directly attached- The plane of movement in which the eyelet 6 describes its to-and-fro 
movement forms an angle of the order of 20° relative to a plane perpendicular to the axis of 
rotation of the core 1, according to the conventions usual for measuring angles in the tyre sector. 
The presser devices 2° and 2 D act in the same plane of movement Among the details visible in 
Figure 12 which are not specific to this embodiment, it should be noted that the cord 4 is passed 
through the hollow centre 51 3a of the oscfllating shaft 3D 3 ' and that a large return capacity 
compensation system 52 s * is installed upstream. 

To produce a carcass with cross-ply in the sidewalls, the eyelet plane of movement may be 
changed from a purely radial orientation by inclining the depositing member support (such as the 
plate 30) about an axis parallel to the axis of rotation of the core 1. It is of course possible to 
combine this adjustment with that applied in the above paragraph illustrating the production of belt 
reinforcements, ft is also possible, without changing any features of the members of the apparatus 
as described, to drive the core at a fairly high speed, for example 1/8 of a revolution per to-and-fro 
movement of the arm system 3, in such a way that a cord laying angle is obtained which is a 
function of the relationship between the speed of the chain and the speed of the core (whereas in 
all the preceding examples the speed of the core 1 affected only the laying pitch). 

The following comment explains an additional variant, which may be applied to all the 
embodiments described here, in all the variants thereof. It is possible to impart an alternating 
movement to the depositing member support (such as the plate 30 u - see Figure 1) with the 
purpose of deflecting the trajectory of the cord 4 on the core 1. It is possible, for example, to 
actuate the depositing member support with an alternating translational movement (see double 
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arrow P in Figure 1), allowing translation of the eyelet plane of movement in a direction 
perpendicular to the plane of movement. It is also possible to actuate the depositing member 
support with an oscillatory movement about a geometric axis perpendicular to the surface of the 
form, included in the plane of movement and intersecting the geometric axis of rotation of the base 
arm (see double arrow Q about the axis M-M of Figure 1), allowing oscillation of the plane of 
movement about an axis parailel to said plane of movement. It is also possible to actuate the 
depositing member support with an oscillatory movement about any axis parallel with the previous 
one. It is important to distinguish such a design from simple fixed adjustment (also possible and 
useful in certain cases) of the angle which the plate 30 u forms about the axis MM. All these 
particular embodiments provide an additional degree of freedom for acting on the exact shape of 
the trajectory of the cord 4. 

An advantage of the invention is that the apparatus thus performing the previously known basic 
process is mechanically simple and light and that this apparatus involves at most only adjustments 
which are simple to perform for adaptation to all the tyre reinforcement variants to be produced, 
covering the widest possible range of tyres. The system of oscillating arms exhibits little 
protrusion, little inertia and lends itself well to elevated operating speeds. 

It is possible to produce a carcass reinforcement in several (n) depositing passes, each pass 
covering the entire core. Since the radial arches within one pass are laid down at a pitch P, the 
position on the core 1 of the arches 40 laid down during n successive passes may thus exhibit a 
circumferential phase shift corresponding to P/n. The person skilled in the art may also foresee a 
plurality of ways of using the invention, depending on the tyre architecture which ft is desired to 
obtain. 

It should also be pointed out that, in the case of the production of half-carcasses (see Figures S and 
9), it is possible to produce each of the half-carcasses simultaneously each side of the core, by 
providing two apparatus according to the invention, each opposite one side of the core. Or it is 
possible to produce each of the half-carcasses in succession. 

An advantage of the present invention is that is allows passage round the form in numerous 
instances of use, including ones In which the trajectory of the arches forms an angle very different 
from 90° (for example of the order of 20°). Even in this instance, it is also possible to reach two 
points of the form in succession, each in the zone corresponding to a tyre bead, without the risk of 
striking the form. 
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4. Brief Description of Drawings 

Figure 1 is a schematic perspective view showing a first embodiment of an apparatus according to 
the invention; 

Figure 2 is a detail of a presser of this apparatus; 

Figure 3 illustrates a first variant of the first embodiment; 

Figure 4 shows in more detail a stage of operation of the apparatus according to the first 
embodiment; 

Figure 5 illustrates a detail of the first embodiment which is not visible in Figure 1; 
Figure 6 illustrates a second variant of the first embodiment; 

Figure 7 shows the successive stages of operation of the second variant of the first embodiment; 
Figure 8 is a radial section showing a second embodiment of an apparatus according to the 
invention; 

Figure 9 illustrates a variant of the second embodiment; 

Figure 10 is an elevational view (section in the plane defined in Figure 1 by the axis MM and the 
geometric axis of the shaft 3D, also called the "median plane") of the control mechanism used in 
the first embodiment illustrated in Figure 1; 
Figure 1 1 is a section along AA in Figure 10; 

Figure 12 is a schematic perspective view showing a third embodiment of an apparatus according 
to the invention; 
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1 . Abstract I 

The cord 4, intended to constitute a carcass reinforcement, is deposited in contiguous arches on aV 
rigid core 1 by a system of arms arranged in scries conveying an eyelet 6 in such a way as to allow 
it to fly over a core 1 and thus deposit adjacent arches. 



2. Representative Drawings 

Figure 1 
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